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Annuities— fulfilling  treaty  stipulations 
General  expenses  of  Indian  service 


UNDER  THE  DIRECTION  OF  THE  WAR  DEPARTMENT. 


Army  proper 

Armory,  arsenals,  and  munitions  of  war  .... . 
:Mi;itHry  Academy 

Fortifications  and  other  works  of  defence.... . 

Harbor  and  river  improvements 

iPublic  buildings  and  grounds  in  Washington . 


UNDER  THE  DIRECTION  OF  THE  NAVY  DEPARTMENT. 


'Pay  of  navy  yards,  ordnance,  &c^,  marine  corps 

Recapitulation  of  estimates 

Permanent  appropriations  for  fiscal  year  ending  June  30,  1H70. 
Estimated  balances  of  existing  appropriations  which  will  be 

unexpended  on  June  30,  ldb9 

Balances  of  appropriations  on  July  ] ,  1868 

Estimate  of  Postmaster  General 

DETAILS  OF  (GENERAL  ESTIMATES. 


Congressional  Printer 

Mint,  branches,  and  assay  office 

Survey  of  coast  of  United  States 

Light-house  Board .... 

)Podt  Office  Department 

Indian  Office 

-Current  expenses  of  Indian  department 

Annuities  of  Indian  department 

•General  Land  Office— Salaries  and  contingencies 

Surveying  public  lauds,  &c.,  (letter)  . . 

Collection  of  revenue  from  sales  of  pub- 
lic lands 

Compensation  of  surveyors  general .... 

Rent  of  offices  of  surveyors  general  ... 

Surveying  public  lands 

Pension  Office 

Patent  Office 

Columbia  Institute  for  Deaf  and  Dumb 

Government  Hospittil  for  Insane 

Capitol  extension 

Smithsonian  Institution 

Metropolitan  Police 

Jail  in  District  of'Columbia 

Columbia  diespitatfor  Women  and  Lying-in  Asylum 
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UNDER  THE  DIRECTION  OP  WAR    DEPARTMENT. 

ft 

Adjatant  General 

Pajmaster  General 

Quartermaster  General 

Sarg^n  General 

Comniissarv  General 

Ordnance  Office 

Military  Academy 

Chief  Engineer — Fortifications 

Harbor  and  river  iuiprovements 

Public  building,  &c.,  Washington 

Repairs  and  improTements  of  public  buildings,  &c.,  Washing* 

*  ton 

Signal  corps 

An^ars  ot  pay  due  widows  of  soldiers,  war  1812 

UNDER  DIRECTION  OP  NAVY  DEPARTMENT. 

Office  Secretary  of  Navy , 

Bureau  Yards  and  Docks 

Bureau  Ordnance 

Bureau  Equipment  and  Recruiting 

Bureau  Navigation 

Bureau  Construction  and  Repair 

Bureau  Steam  Engineering 

Bureau  Provisions  and  Clothing 

Bureau  Medicine  and  Surgery 

Marine  Corps 

Estimates  for  the  I^ost  Office  Department.  Letter  from  the 
Postmaster  General,  transmitting 

Estimates  of  expenses  of  legislative  assembly  of  Washington 
Territory.  I^ter  from  the  Secretary  of  the  Treasury,  en* 
closing .- 

F. 

Field,  Cyrus  W.  Message  from  the  President  of  the  United 
States  in  relation  to  gold  medal  presented  to 

Fort  Snelliiig  reservation.  Letter  from  the  Secretary  of  War, 
transmitting  papers  relative  to  the  sale  of 

Freedmen,  Refugees  and  Abandoned  Lands.  Annual  report  of 
the  Commissioner  of 

G. 

Gangers*  fees.      Letter  from  the  Commissioner  of  Internal 

Revenue,  relative  to 

Gold  medal  to  George  Peabody.    Message  from  the  President 

of  the  United  States  in  relation  to  the 

Gold  coin  sold  since  January,  1863.    Letter  from  the  Secretary 

of  the  Treasury,  transmitting  various  statements  of 

Gold  medal  to  Cyrus  W.  Field.    Message  from  the  President 

of  the  United  States  in  relation  to  the 

H. 

Harris.  William  T.  Message  from  the  President  of  the  United 
States  relative  to  clwm  againat  the  Brazilian  government  by. 

Hatch,  Hun.  Israel  T.,  upon  the  commercial  relations  with  the 
Dominion  of  Canada.  Letter  from  the  Secretary  of  the 
Tressury,  transmitting  report  of .'. 

Hell  Gate.  Letter  from  the  Secretary  of  War  relative  to  the 
removal  of  obstructions  to  navigation  at 

Hubbard,  G.  G.,  esq.,  relative  to  the  establishment  of  cheap 
•jstem  of  postal  telegraph.  Letter  from  the  Postmaster 
General,  transmitting  report  of 
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Indians,  Creeks.  Letter  from  the  Secretary  of  the  Iiiteriori 
transmitting  estimates  of  appropriations  for 

Indians,  Sac  and  Fox.  Letter  from  the  Secretary  of  the  Interior, 
submitting  estimates  of  appropriations  for 

Indians,  Crow.  Letter  from  the  Secretary  of  the  Interior,  sub- 
mitting estimates  of  appropriations  for  the  agent  of  the 

Indians,  Crow.  Letter  from  the  Secretary  of  the  Interior,  trans- 
mitting estimates  of  appropriations  for  the 

Indians,  Ute.  Letter  from  the  Secretary  of  the  Interior,  trans- 
mitting letter  from  the  Commissioner  of  Indian  Affairs,  with 
estimates  of  appropriations  for 

Indians,  Seneca  and  Shawnee.  Letter  from  the  Secretary  of 
the  Interior,  submitting  estimates  for  appropriations  for 

Indians,  Pottawatomie.  Letter  from  the  Secretary  of  the  Inte- 
rior, subm'itting  report  of  commissioners  to  examine  clai  ms  of. . 

Indians,  Pottawatomie.  Letter  from  the  Secretary  of  the  Inte- 
rior relative  to  the  division  of  the  tribal  funds  of  the 

Indian  trust  lands.  Letter  from  the  Secretary  of  the  Interior 
relative  to  Sac  and  Fox 

Indian  Affairs.     Annual  report  of  the  Commissioner  of 

Inspector  General  of  the  Array.    Annual  report  of  the 

Inspector  of  the  Military  Academy.    Annual  report  of  the 

Interior,  transmitting  statement  by  Surgeon  General  Barnes,  of 
expenditures  made  for  the  Columbia  Hospital.  Letter  from 
the  Secretary  of  the 

Interior,  transmitting  copies  of  papers  in  relation  to  the  Union 
Pacific  railroad.     Letter  from  the  Secretary  of  the 

Interior,  tranismitting  report  of  the  president  of  the  Union 
Pacific  Railroad  Company.    Letter  from  the  Secretary  of  the. 

Interior,  relative  to  compensation  of  surveyors  general  for 
Louisiana  and  Florida,  &c.    Letter  from  the  Secretary  of  the. 

Interior,  transmitting  report  of  special  commissioner  relative  to 
the  examination  of  the  Union  Pacific  railroad,  eastern  divi- 
sion, and  the  Sioux  City  and  Pacific  railroad.  Letter  from 
the  Secretary  of  the 

Interior,  transmitting  estimate  of  appropriations  required  for 
carrying  out  treaty  stipulations  with  the  Creek  Indians. 
Letter  Irom  the  Secretary  of  the 

Interior,  submitting  estimates  of  appropriations  for  Sac  and 
Fox  Indians.     letter  from  the  Secretary  of  the 

Interior,  submitting  estimates  of  appropriations  for  agent  of  the 
Crow  Indians.    Letter  of  the  Secretary  of  the 

Interior,  transmitting  estimates   of  appropriations   for   Crow 

,    Indians     Letter  from  the  Secretary  of  the 

Interior,  transmitting  letter  from  the  Commissioner  of  Indian 
Affairs,  with  estimates  of  appropriations  for  Ute  Indians. 
Letter  from  the  Secretary  of  the .^ 

Interior,  submitting  estimates  of  appropriations  for  Seneca  and 
Shawnee  Indians.    Letter  from  the  Secretary  of  the 

Interior,  in  relation  to  buildings  in  Washington,  under  lease 
for  rent  by  the  Department  oi  the  Interior.  Letter  from  the 
Secretary  of  the 

Interior,  submitting  report  of  commissioners  on  Pottawatomie 
clai  ms.     Letter  from  the  Secretary  of  the 

Interior,  relative  to  the  division  of  the  tribal  funds  of  the  Potta- 
watomie Indians.    Letter  of  the  Secretary  of  the 

Interior,  relative  to  Sac  and  Fox  Indian  trust  lands.  Letter 
from  the  Secretary  of  the 

Interior,  relative  to  the  cost  of  art  decorations  at  the  United 
States  Capitol.     Letter  from  the  Secretary  of  the 

Interior.    Annual  report  of  the  Secretary  oi  the 
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Papers  accompanying  the  above. 

• 
Annual  report  of  the  Comniissioner  of  the  General  Land 

office , 

Annaal  report  of  the  Commissioner  of  Pensions  , 

Annual  report  of  the  Commissioner  of  Indian  Affairs 

Annua]  report  of  the  Columbia  Institution  for  the  Deaf  and 

Dumb 

Annual  report  of  the  board  of  visitors  and  superintendent  of 
construcftion  of  the  Government  Hospital  for  the  Insane  for 

the  jear  1867-»68 

Annual  report  of  the  Metropolitan  Police  for  ]866 

Annual  report  of  the  architect  of  the  Capitol  extension 

Annual  report  of  the  warden  of  ihe  jail 

Annual  report  of  the  directors  of  Columbian  Hospital 

Intemil  revenue.     Annual  report  of  the  Commissioner  of. 

Internal  revenue,  relative  to  ganger's  fees.     Letter  from  the 

Commissioner  of 

International  Horticultural  Exhibition  at  Hamburg,  September, 
1869.    Letter  from  the  Commissioner  of  Agriculture  relative 

to  the 1 

International  metric  system.     Letter  from  the  Secretary  of  the 
Treasury,  transmitting  report  of  £.  B.  Elliot  on  the 

J. 

Jndge  Advocate  General  of  the  Army.    Annual  report  of  the. . . 

Jarisdiction  of  the  Court  of  Claims.    Letter  from  tne  Secretary 

of  War,  relative  to  limiting 


L. 

Land  Office,  General.    Annual  report  of  the  Commissioner  of 
the 

Papers  accompanying  the  above. 

No.  1.— Tabular  statement  showine  the  number  of  acres  of 
public  lands  surveyed  in  the  following  States  and  Terri- 
tories up  to  June  :iO,  1867,  during  the  last  fiscal  year, 
and  the  total  of  the  public  lauds  surveyed  up  to  June  30, 
1868 ;  also  the  total  area  of  the  public  domain  remaining 
'unsurveyed  within  the  same 

No.  2. — Statement  of  public  lands  sold,  of  cash  and  bounty- 
land  scrip  received  therefor,  number  of  acres  entered  under 
the  homestead  law  of  May  20,  1862,  of  commissions 
received  under  sixth  section  of  said  act ;  also  of  landMocated 
with  scrip  under  the  agricultural  college  and  mechanic  act 
of  July  2,  1862,  and  commissions  received  by  registers  and 
receivers  on  the  value  thereof,  and  statement  of  incidental 
expenses  thereon,  in  the  first  half  of  the  fiscal  year,  com- 
mencing July  1,  1867,  and  ending  June  30,  1868 

No.  3. — Statement  of  public  lands  sold,  of  cash  and  bounty- 
land  scrip  received  therefor,  number  of  acres  entei*ed  under 
the  homestead  law  of  May  20, 1662,  of  commissions  received 
under  sixth  section  of  said  act ;  also  of  land  located  with 
scrip  under  the  agricultural  college  and  mechanic  act  of 
July  2,  1662,  and  commissions  received  by  registers  and 
receivers  on  the  value  thereof,  and  statement  of  incidental 
expenses  thereon  in  the  second  half  of  the  fiscal  year  com- 
mencing July  1,  1867,  and  ending  June  30,  1868 

No.  4.— Summary  for  the  fiscal  year  ending  June  .30,  1868, 
showing  the  number  of  acres  disposed  of  for  cash,  with 
bounty-land  s^srip,  by  entry  under  the  homestead  laws  of 
May  20,  1862,  and  March  21,  1864,  with  aggregate  of  8^0 
homestead  payments  and  homestead  comuiissions ;  also, 
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locations  with  agricaltural  college  and  mechanic  scrip, 
under  act  of  July  2,  1862 , 

No.  5. — Statement  exhibiting  the  quantity  of  land  selected 
for  the  several  States  under  the  acts  of  Congress  approved 
March  2.  1849,  September  28,  1850,  and  March  12,  1860, 
up  to  and  ending  September  30,  1868 

No.  6. — Statement  exhibiting  the  quantity  of  land  lipproved 
to  the  several  States  under  the  acts  of  Congress  approved 
March  2,  1849.  September  28,  1^50,  and  March  12,  1860, 
up  to  and  ending  September  30,  1868 

No.  7. — Statement  exhibiting  the  quantity  of  land  patented 
to  the  several  States  under  the  acts  of  Congress  approved 
September  28,  1850,  and  March  12,  1860,  and  also  the 
quantity  certified  to  the  State  of  Louisiana  under,  act 
approved  March  2,  1849 1 2 

No.  8. — Statement  showing  the  condition  of  the  State  selec- 
tions under  the  act  of  September  4,  1841,  on  the  30th  day 
of  June,  1868 ;  internal  improvement  grant 2 

No.  9. — Condition  of  bounty-land  business  under  acts  of 
1847,  18.50,  1852,  and  1855,  showing  the  issues  and  loca- 
tions from  the  commencement  of  operations  under  said 
acts  to  June  ;W.  1868 

No.  10. — Agricultural  selections  within  certain  States,  and 
also  scrip  locations  under  agricultural  and  mechanic  act  of 
July  2,  1862,  and  supplements  of  April  14,  1864,  and  July 
23,  1866 

No.  11. — Statement  exhibiting  land  concessions  by  acts  of 
Congress  to  States  and  corporations,  for  railroad  and  mili- 
tary wagon-road  purposes,  from  the  year  1850  to  June  30, 
1868 2 

No.  12. — Statement  exhibiting  land  concessions  by  acts  of 
Congress  to  States  for  canal  purposes  from  the  year  1827 
to  June  30,  1868 2 

No.  13. — Estimates  of  appropriations  required  for  the  office 
of  the  Commissioner  of  the  General  Land  Office  for  the 
fiscal  year  ending  June  30,  1870 2 

Estimates  of  appropriations  under  military  act  of  March  3, 
1855,  and  heretotore  provided  per  act  of  August  18,  1656, 
making  appropriations,  &c.,  and  subsequent  appropriation 
laws 

Estimates  of  appropriations  required  to  meet  contingent 
expenses  of  the  office  of  Commissioner  of  the  General 
Land  Office  for  the  fiscal  year  ending  June  30,  1870 

Estimate  of  appropriations  required  to  meet  expenses  of  col- 
lecting the  revenue  from  the  sales  of  tbe  public  lands  in 
the  several  States  and  Territories  for  the  fiscal  year  ending 
June  30,  1870 

No.  14. — Estimates  of  appropriations  required  for  the  sur- 
veying department  fur  the  fiscal  year  ending  June  30, 1870. 

No.  15. — Estimates  of  appropriations  required  for  surveying 
the  public  lands  for  the  fiscal  year  ending  June  30,  1870.. 

No.  16. — Estimates  of  appiopriations  required  for  the  sur- 
veying department,  to  supply  deficiency,  for  the  fiscal  year 
ending  June  30,  1869 

No.  17. — Report  of  Surveyor  General,  A.  to  L.,  inclusive... 

No.  18.— Statement  of  confirmed  Indian  pueblo  grants  and 
private  land  claims  in  New  Mexico 

No.  19. — Statement  showing  the  area  of  the  several  States 
and  Territories  containing  public  lands,  the  quantity  of 
land  disposed  of  by  sale  or  otherwise  in  each  up  to  the  30th 
June,  1868,  and  the  quantity  of  land  which  remained  unsold 
and  unappropriated  at  that  date  in  the  several  States  and 
Territories 2 

No.  20. — Historical  and  statistical  table  of  the  United  States 

of  North  America 2 

League  Island.    Letter  from  the  Secretary  of  the  Navy  in  rela- 
tion to • 7 
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M. 

Harioe  hospital  at  Chicajro,  Illinois.  Letter  from  the  Secretary 
of  the  Treasury,  lelative  to  the 

lletropolitaii  police.     AnDua)  report  of  the 

Mexico.  Message  from  the  President  of  the  llDited  States  in 
relation  to  convention  with   

Mineral  resources  of  the  States  and  Tenitories  west  of  the 
Rocky  mountains.  Letter  from  the  Secretaiy  of  the  Treas- 
ury, transmitting'  report  of  R.  W.  Raymond  on  the 

Mint  at  Tarson  City,  Nevada.  Letter  from  the  Secretary  of 
the  Treasury,  asking  additional  appropriation  for  machinery, 
&c.,  for  branch 

Mint  at  Carson  City,  Nevada.  Letter  from  the  Secretary  of 
the  Treasury,  relative  to  cost  of  the 

N. 

National  Mechanics  and  Farmers*  Bank  of  Albany,  New  York. 
Letter  from  the  Secretary  of  the  Treasury,  transmitting  report 
of  the  Comptroller  of  the  Currency  relative  to  the  condition 
of  the 

Kaval  Academy.  Letter  from  the  Secretary  of  the  Navy, 
transmitting  communication  from  Vice-Admiral  Porter  rela- 
tive to  necessity  of  additional  grounds  at 

Naval  Observatory.    Report  of  the  superintendent  of  the 

Navy.    Annual  report  ot  the  Secretary  of  the 

Papers  aceompatiying  the  above  report. 

Reports  of  officers 

Report  of  the  Board  of  Visitors  of  the  Naval  Academy  for 
li^8  ...... .... 

Estimates  Y»s9u'76y. !!!'..!  *ir. !!".!!.  !r.i'/.! 

Report  of  the  superintendent  of  the  Naval  Observatory 

Estimates  for  Naval  Academy 

Estimates  for  Naval  Observatory 

Report  of  the  superintendent  of  the  Nautical  Almanac 

Report  of  the  chief  of  the  Bureau  of  Yards  and  Docks 

Report  of  the  chief  of  the  Bureau  of  Ordnance 

Report  of  the  chief  of  the  Bureau  of  £<|nipment  and  Recruiting . 

Report  of  the  chief  of  the  Bureau  ot  Navigation 

Report  of  the  chief  of  the  Bureau  of  Construction  and  Repair. 

Report  of  the  chief  of  the  Bureau  of  Steam  Engineering ... . 

Report  of  the  chief  of  the  Bureau  of  Provisions  and  Clothing. 

Report  of  the  chief  of  the  Bureau  of  Medicine  and  Surgery.. 

Report  of  the  commandant  of  the  marine  corps 

Navy,  in  relation  to  League  island.    Letter  from  the  Secretary 

ol  the 

Navy,  transmitting  report  of  a  commission  appointed  to  exam- 
ine Boston  harbor  relative  to  t)ie  construction  of  a  bridge 

between  Boston  and  East  Boston.    Letter  from  the  Secretary 

of  the 

Navy,  transmitting  communication  from  Vice-Admiral  Porter 

relative  tonecessity  of  additional  grounds  at  Naval  Academy. 

Letter  from  the  Secretary  of  the  . .- 

Navy,  relative  to  buildings  occupied  by  the  department  under 

lease,  &C.     Letter  from  Secretary  of  the 

Navy,  transmitting  correspondence  relative  to  the  Paraguay 

difficulties.     Letter  from  the  Secretary  of  the 

Navy,  transmitting  statement  relative  to  the  expenditure  of  the 

«>ntin^nt  fund  of  that  department.  Letter  from  the  Secre- 
tary of  the 

New  York.    Letter  from  the  Secretary  of  War,  transmitting 

report  of  Quartermaster  General  relative  to  reduction  of  ex- 

pcMBMsof  the  War  Department  in 


13 
2 

13 


9 

7 
9 


7 
4 
4 


100 
1 

98 


54 

40 
57 


869 


62 


37 
1 
J 


114 
1 


:»;  155 

68 
76 
114 
J22 
124 
119 
79 
103 
107 
111 
12(5 
152 
163 
169 
1«0 


1&2 


17 


24 


37 

58 
79 


50 


48 


XIV 


IXDBX. 


Title. 


Vol.    Part. 


New  Yurk.  Letter  from  the  Secretary  of  War  relative  to  the 
number  of  officers,  civiliaus,  and  eulisted  men  in  militHry 
service  at  and  near 

Northwest  boundary  commission.  Messag^e  from  the  President 
of  the  United  States  concerning  the 


O. 

Oath  of  office.  Letter  from  the  Secretary  of  War  relative  to 
the  moditication  of  the  act  of  July  2,  18(32,  prescribing  an. .. 

Obstructions  at  Hell  Gate.  Letter  from  the  Secretary  of  War 
relative  to  the  removal  of 

Officers,  civilians,  and  men  in  military  service  at  and  near  New 
York.     Letter  from  the  Secretary  of  War  relative  to 

Omaha.  Letter  from  the  Secretary  of  War,  transmitting  cor- 
respondence relative  to  purchase  of  land  at 

Ordnance.     Annual  report  of  the  Chief  of,  United  States  army. 

Overland  mail.  Letter  from  the  Postmaster  General  relative  to 
contract  for  carrying  the 

P. 

Paraguay  difficulties.  Message  from  the  President  of  the  United 
States  relative  to  the  disposition  of  the  American  squadron  at 
Rio  Janeiro  and  the 

Paraguay.  Message  of  the  President  of  the  United  States  rela- 
tive to  the  arrest  of  American  citizens  in 

Paraguay  difficulties.  Letter  from  the  Seeretaiy  of  the  Navy, 
transmitting  correspondence  relative  to  the 

Passage  of  United  States  vessels  through  the  Straw  Shoe  chan- 
nel of  the  Yangtze  river.  Message  from  the  President  of 
the  United  States,  transmitting  papers  relative  to  the 

Patents,  transmitting  an  account  of  receipts  and  expenditures 
of  his  office  from  July  20,  m^,  to  December  1,  It^d.  Let- 
ter from  the  Commissioner  of 

Papers  accompanifing  the  above. 


A. — Statement  of  amount  paid  for  salaries 

B. — Statement  of  money  paid  for  temporary  clerks 

C. — Statement  of  money  paid  for  miscellaneous  and  contin- 
gent expenses , 

D. — Statement  of  money  paid  for  withdrawals 

E. — Statement  of  money  refunded  having  been  paid  by  mis- 
take   

F. — Statement  of  money  paid  for  copyrights 

Patents,  transmitting  annual  report.    Letter  from  the  Commis- 

siuner  of,  (Parts  J ,  2, 3,  and  4) 

Paymaster  of  the  army.     Annual  report  of  the 

Peabody.  George.     Message  from  the  President  of  the  United 

States  in  relation  to  the  gold  medal  to 

Pensions.     Annual  Report  of  the  Commissioner  of 

Persons  turned  over  for  trial  to  civil  authorities.     Letter  from 

the  Secrutary  of  War,  transmitting  reports  of  commanders  of 

military  departments  south  relative  to 

Postmaster  General,  of  the  operations  of  his  department  during 

the  year  1668.     Report  of  the 


Papers  accompanying  the  above  report. 


Estimates  for  expenditures  for  1870 

Postage  stamps,  envelopes,  and  newspaper  wrappers  during 

the  years  1867-'68 

Comparative  statement  of  the  disposition  of  dead  letters 

during  the  fiscal  years  1837  and  1868 


9 
13 


9 
7 

9 

7 
3 


7 

9 
9 

13 

7 


7 
7 

7 

7 

7 
7 

10 


9 
2 


13 
4 

4 
4 
4 


No. 


Page. 


64 
86 


74 

28 

64 

27 
1 

14 


19 
69 
79 

99 

6 


6 
6 

6 
6 

6 
6 

52 
1 

53 
1 


102 
1 

1 
1 
1 


990 


3 
4 

12 

20 

20 
21 


977 
422 


37 
37 
39 


INDEX. 


XV 


Title. 


Vol. 


Part. 


No. 


Page. 


A. — Table  of  mail  service  for  the  year  ending  June  30,  1868 

B. — Railroad  service  as  in  operation  June  30, 1868 

C. — Steamboat  service  as  in  operation  September  30,  1868. . 

D. — Table  showing  the  increase  and  decrease  in  mail  trans- 
portation during  the  year  1868 , 

£. — Table  showing  the  weight  of  mails,  dec 

Statement  of  the  number,  kmds,  &c.,  of  mail  bags  put  into 
service  during  the  year 

Through  mails 

Mail  service  put  in  operation  in  the  southern  States  since 
J865 

Statement  showing  increase  and  decrease  of  inland  mail  ser- 
vice from  1859  to  1868 

Statement  showing  operations  and  results  of  foreign  mail 
service  for  the  year  1868 

Ocean  transportation 

Detailed  regulations  between  the  post  office  of  the  United 
States  and  the  post  office  of  Belgium  for  the  execution  of 
the  convention  of  August  21,  1867 

A. — ^Table  showing  the  directions  to  be  given  to'  correspond- 
ence   • 

B. — Letter  bills  of  mail  between  Belgium  and  the  United 
States 

C— Registered  letter  list 

D. — Table  showing  countries  with  which  the  United  States 
may  exchange  correspondence  through  the  Belgian  open 
mails,  and  &lgium  through  the  United  States  open  mails. 

£.— Quarterly  accounts  between  the  United  States  and  Bel- 
gium   

F.— Recapitulation 

G. — Bordereau  of  correspondence  returned  not  deliverable. .. 

Detailed  regulations  between  the  General  Post  Office  of  the 
United  States  and  the  General  Post  Office  of  the  Nether- 
lands, for  the  execution  of  the  convention  of  September  26, 
1867 

A — Letter  bills  for  the  correspondence  between  the  United 
States  and  the  Netherlands 

B.—Letter  bills  for  the  correspondence  between  the  United 
States  and  the  Netherlands. 

C. — Registered  letter  list .' 

D. — ^Table  showing  the  countries  with  which  the  Netherlands 
may  exchange  correspondence  through  the  United  States 
open  mails 

£.— Quarterly  accounts  between  the  United  States  and  the 
Netherlands 

Regulations  between  the  Post  Office  Department  of  the 
United  States  and  the  Postal  Administration  of  Switzerland, 
for  the  execution  of  the  convention  October  1 1,  1867 

A. — Letter  bill,  Swiss  postal  administration  correspondence 
with  the  United  States 

B.— Letter  bill,  PostX)ffice  Department  of  the  United  States 
correspondence  with  Switzerland 

C. — Registered  letter  list 

D.—Table  showing  the  countries  with  which  the  United 
States  may  exchange  correspondence  through  the  Swiss 
open  mails 

£. — Table  showing  the  countries  with  which  Switzerland 
may  exchange  correspondence  through  the  open  mails  of 
the  United  States 

F. — Quarterly  accounts ;  Swiss  Confederation  with  the  United 
States 

G.— Quarterly  accounts :  United  States  with  Switzerland 

H;— Recapitulation 

Detailed  regulations  between  the  Post  Office  Department  of 
the  United  States  and  the  postal  administration  of  Italy 
for  the  execution  of  the  convention  of  November  8,  1867 . . . 


41 
43 
59 

63 
66 

72 
73 

92 

93 

95 
97 

98 

102 

104 
118 

119 

120 
127 
128 


129 

133 

139 
146 

148 
149 

161 

165 

171 
178 

179 

179 

180 

r83 

187 
189 


XVI 


INDEX. 


Title. 


A.  B. — Letter  bills  between  the  United  States  and  Italy 

C.  —Registered  letter  list 

D.  £. — ^I'ables  showing  the  countries  with  which  the  United 
States  may  exchanjj^  correspondence  through  the  Italian 
post  office,  and  Italy  through  the  United  States  open  mails. 

F. — Quarterly  accounts ;  Italy  with  the  United  States 

G. — Quarterly  accounts ;  the  United  States  with  Italy 

Regulations  for  the  execution  of  the  convention  of  October 

21,  1^67,  between  the  Post   Departments  of  the  United 

States  and  the  North  German  Union 

A.  B. — Letter  bills  of  mails  between  the  United  States  and  the 

North  German  Union 

C— Registered  letter  bill 

D. — Registered  letter  list 

£. — Tables  showing  countries  with  which  the  North  German 

Union  may  exchange  correspondence  through  the  United 

States  open  mails,  and  the  United  States  through  the  mails 

of  the  North  German  Union,  with  rates  therefor 

F.  G. — Bordereau  of  correspondence  returned.not  deliverable 
H.  L — Quarterly  accounts  between  the  United  States  and  the 

North  German  Union 

Convention  between  the  General  Post  Office  of  the  United 

States  and  the  General  Post  Office  oif  the  United  Kingdom 

of  Great  Britain  and  Ireland 

Detailed   regulatiuns  between  General  Post  Office  of  the 

United  States  and  General  Post  Office  of  Great  Britain  and 

Ireland,  for  the  execution  of  the  convention  of  November 

24.  1868 

A. — Tables  showing  rates  of  postage  to  be  accounted  for  by 

United  States  to  British  Post  Office 

B. — Tables  showing  rates  of  postage  to  be  accounted  for  by 

British  Office 

C. — Registered  letter  list  for  the  United  States 

D. — Letter  bill  for  the  correspondence  between  the  United 

Kingdom  and  the  United  States 

£. — Letter  bill  from  Bermuda 

F. — Letter  bill  for  the  correspondence  with  the  western  coast 

of  South  America,  Australia,  or  New  Zealand 

G.— Letter  bill 

H. — Letter  bill  for  the  correspondence  between  the  United 

States  and  the  West  Indies,  &c 

Table  showing  number  and  pay  of  letter  carriers  in  compari- 

bou  with  postages  on  local  matter 

Statement  snowing  operation  of  the  free  delivery  system  for 

yearl86H 

Total  operations  of  the  appointment  office  for  year  1868 

Table  snowing  the  increase  and  decrease  of  post  offices  in  the 
sevenil  States,  &c 

Table  showing  the  number  of  offices  established  in  the  south- 
ern States  from  April  1,  1865,  to  September  :M,  1868 

Report  of  the  Auditor  in  the  case  of  the  United  States  vs. 
Boyd  et  al 

Report  of  the  Audi  tor 

Papers  accompanying  the  above. 

Revenue  account 

Contractor's  account 

Mail  transportation  account 

Statement  from  collecting  division 

No.  1 .  Statement  exhibiting  the  receipts  of  the  department 
for  year  ending  June  IW,  1868 

No.  2.  Statement  exhibiting  expenditures  of  the  department 
for  year  ending  June  30,  18(58 

No.  3.  Statement  of  the  postal  receipts  and  expenditures 
for  year  ending  June  3U,  1868 


Vol. 


Part. 


No. 


Page. 


192 
199 


200 
202 
205 


207 

211 
220 
221 


222 
225 

228 
239 

245 

251 

253 
254 

256 
257 

258 
258 

259 

259 

260 
261 

262 

263 

264 
270 

272 
273 
274 
275 

277 

277 

278 


INDEX. 


xvn 


Title. 


Vol. 


Part. 


No. 


Page. 


No.  4.  Statement  of  operations  of  tbe  carrier  sjstem  for 
year  endine  June  30, 1868 

No.  5.  Miscellaueoas  payments 

No.  6.  Summary  of  principal  labors 

No.  7.  Transactions  of  the  money-order  office  for  year  end- 
ing June  30,  1868 

No.  8.  Revenue  to  the  money-order  department  for  year 
ending  June  30,  1868 

No.  9.  Receipts  and  expenditures  of  money-order  depart- 
ment for  year  ending  June  30,  1868 

No.  10.  Letter  postage  ou  British  mails  duriug  year  1868.. 

No.  11.  Letter  postage  on  Prussian  mails 

No.  12.  Letter  postage  on  French  mails 

No.  13.  Letter  postage  on  Belgian  mails 

No.  14.  Letter  postage  on  Bremen  mails 

No.  15.  Letter  postage  on  Hamburg  mails 

No.  16.  Letter  postage  on  Netherland  mails 

No.  17.  Letter  postage  on  Switzerland  mails 

No.  18.  Letter  postage  on  Italian  mails 

No.  VJ.  Letters  exchanged  between  the  United  States  and 
Great  Britain 

No.  20.  Letters  exchanged  between  United  States  and 
Prussia  in  closed  mails 

No.  21.  Letters  and  newspapers  exchanged  between  United 
States  and  France 

No.  22.  Letters  exchanged  between  United  States  and  Bel- 
gium   

No.  23.  Letters  and  newspapers  received  ip  and  sent  from 
United  States  and  Panama 

No.  24.  Letters  and  newspapers  received  in  and  sent  from 
United  States  and  Mexico 

No.  25.  Letters  and  newspapers  received  in  and  sent  from 
United  States  and  Brazil 

No.  26.  Letters  and  newspapers  received  in  and  sent  from 
United  States  and  Nicaragua 

No.  27.  Letters  and  newspapers  received  in  and  sent  from 
United  States  and  Venezuela 

No.  28.  Letters  and  newspapers  received  in  and  sent  from 
United  States  and  Belize,  Honduras 

No.  29.  Letters  exchanged  between  the  United  States  and 
Bremen 

No.  30.  Letters  exchanged  between  the  United  States  and 
Hamburg 

No.  31.  Letters  exchanged  between  the  United  States  and 
the  Netherlands 

No.  32.  Letters  exchanged  between  the  United  States  and 
Switzerland 

No.  33.  Letters  exchanged  between  the  United  States  and 
Italy 

No.  34.  Letters  and  newspapers  received  in  and  sent  from 
the  United  States  and  tne  West  Indies 

No.  35.  Letters  and  newspapers  from  the  United  States  to 
China 

No.  36.  Letters  and  newspapers  from  the  United  States  to 
Honolulu 

No.  37.  Letter  postage  on  the  Nova  Scotia  and  Prince  Ed- 
ward Island  mails  received  in  and  sent  from  the  United 
States 

No.  38.  Letters  exchanged  between  the  United  States  and 
foreign  countries 

No.  39.  Postages  on  mails  between  the  United  States  and 
the  British  provinces 

No.  40.  Amounts  reported  as  due  the  steamers  on  the  mis- 
cellaneous line,  being  the  sea  postages  on  the  mails  con- 
veyed during  the  year  ending  June  30,  1868 

Postmaster  General,  transmitting  estimates  of  appropriations 

for -his  department.     Letter  from  the 

o 


4 
4 

4 

4 

4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

I 
4J, 

7' 


280 
281 
287 

288 

290 

290 
291 
292 
293 
294 
295 
295 
296 
296 
297 

297 

298 
298'> 
299- 
299 
300- 

3oa 

300 
301 
301 
301 
S02 
302 
302 
303 
303 
303 
304 

304 
304 
305 

305 


L 


XVIU 


INDEX. 


Title. 


Postmaster  General  relative  to  the  contract  for  carrying  the 
overland  mail.    Letter  from  the 

Postmaster  General  relative  to  a  redaction  of  force  in  his  de- 
partment.   Letter  from  the 

Postmaster  General,  transmitting  advertisements  of  proposals, 
dec,  relative  to  postage  stamps.     Letter  from  the 

Postmaster  General,  transmitting  report  of  G.  G.  Hubbard,  esq., 
relative  to  cheap  system  of  postal  telegraph.     Letter  from  the 

Postmaster  General,  transmitting  statements  of  fines  imposed 
and  deductions  made  for  failure  in  carrying  the  mails.  Let- 
ter from  the 

President  of  the  United  States  on  the  state  of  the  Union,  with 
accompanying  documents  and  reports.   Annual  message  of  the 

President  of  the  United  States,  transmitting  correspondence  with 
American  minister  at  London  concerning  Alabama  claims. 
Message  from  the 

President  of  the  United  States  relative  to  report  of  special  com- 
missioners to  examine  the  work  on  the  Union  Pacific  railroad. 
Message  from  the 

President  of  the  United  States  relative  to  the  disposition  of  the 
American  squadron  at  Rio  Janeiro,  and  the  Paraguay  diffi- 

•  culties.     Message  from  the 

President  of  the  United  States  relative  4o  a  reduction  of  em- 
ployes in  the  Department  of  State.    Message  from  the 

President  of  the  United  States  in  relation  to  the  gold  medal  to 
George  Peabody.    Message  from  the 

President  of  the  United  States  relative  to  Messrs.  Costello  and 
Warren,  naturalized  citizens  of  the  United  States.  Message 
from  the , 

President  of  the  United  States,  transmitting  statement  of  build- 
ings or  premises  held  and  occupied  by  the  departments. 
Message  from  the 

PrMident  of  the  United  States  relative  to  arrest  of  American 
citizens  in  Paraguay.     Message  from  the 

President  of  the  United  States  relative  to  the  claim  of  William 
T.  Harris,  a  citizen  of  the  United  States,  for  property  with- 
held by  Brazil.    Message  from  the 

President  of  the  United  States  concerning  the  northwest  bound- 
ary commission.    Message  from  the 

President  of  the  United  States  in  relation  to  gold  medal  pre- 
sented to  Cvrus  W.  Field.    Message  from  the 

President  of  the  United  States  in  relation  to  the  convention  with 
Mexico.     Message  from  the 

President  of  the  United  States,  transmitting  papers  relative  to 
passage  of  United  States  vessels  through  Straw  Shoe  chan- 
nel, Yangtsze  river 

President  of  the  Unit«d  States  relative  to  the  execution  of  the 
treaty  with  China  for  settlement  of  claims.     Message  from  the 

Q. 

Quartermaster  General  of  the  army.     Annual  report  of  the 

R. 

Railroad,  Union  Pacific.  Letter  from  the  Secretary  of  the 
Interior,  transmitting  copies  of  papers  in  relation  to  the 

Railroad,  Union  Pacific.  Message  from  the  President  of  tha 
United  States,  relative  to  report  of  special  commissioners  to 
examine  the  work  on  the 

Railroad,  Union  Pacific.  Letter  from  the  Secretary  of  the 
Interior,  transmitting  report  of  the  president  of  the 

Railroad,  Union  Pacific,  eastern  division.  Letter  from  the 
Secretary  of  the  Interior  transmitting  report  of  special  com- 
missioner, relative  to  the  examination  of  the  Sioux  City  and 
Pacific  railroad,  and  the 


Vol. 


Part. 


No. 


Page. 


13 


t) 


9 

9 
13 
13 
13 

13 

8 


7 
7 


1.2 


2 
3 


14 
•>2 
33 
35 


88 


12 

19 
41 
53 

66 

67 
69 

70 
86  ' 
89 
98 

99 
29 


15 

15 
15 

25 


INDEX. 


XIX 


Title. 


Haymond,  R.  W.  Letter  from  the  Secretary  of  the  Treasury, 
transmittiDg  report  on  the  mineral  resources  of  the  States 
and  Territories  west  of  the  Rocky  moantains,  by 

Reduction  of  employes  In  Treasury  Department.  Letter  from 
the  Secretary  of  the  Treasuiy,  relative  to 

Redaction  of  expenses  of  War  Department  in  Now  York.  Let- 
ter from  the  Secretary  of  War,  transmitting^  report  of  the 
Quartermaster  General  relative  to. 

Reduction  of  employes  in  the  State  Department.  Message 
from  the  President  of  the  United  States,  relative  to 

Reyenue,  report  of  the  special  commissioner  of  the.  Letter  of 
the  Secretary  of  the  Treasury,  transmitting 

Rondout  harbor.  Letter  from  the  Secretary  of  War,  transmit- 
ting report  of  Chief  Engineers,  relative  to  improvement  of.. 

S. 

Salvage  against  United  States  steamer  Leviathan.  Letter  from 
the  Secretary  of  War,  transmitting  claim  for 

Shin  canal  through  Maumee  bay  to  Lake  Erie.  Letter  from 
the  Secretary  of  War,  transmitting  report  by  General  Cram  on 
proposed M 

Smithsonian  Institution.  Annual  report  of  the  board  of  regents 
of  the 

Springfield  armory.  Letter  from  the  Secretary  of  War,  trans- 
mitting account  of  expenses  of,  and  arms  manufactured  at, 
1868 


Vol. 


Part. 


No. 


Page. 


Stamps,  postage.  Letter  from  the  Postmaster  General,  trans- 
mitting advertisements  of  proposals,  <&c.,  relative  to 

State  Department  upon  foreign  affairs.     Correspondence  of  the. 

State  Department.  Message  from  the  President  of  the  United 
States,  relative  to  a  reduction  of  employes  in  the 

State,  transmitting  correspondence  relative  to  discriminating 
tonnage  duties  on  vessels  of  the  United  States  in  the  West 
India  islands.    Letter  from  the  Secretary  of 

State,  txansmitting  statements  of  the  disbursement  of  the  con- 
tingent fund  of  the  State  Department.  Letter  from  the  Sec- 
retary of 

State,  transmitting  report  relative  to  the  commercial  relations 
with  foreign  nations.    Letter  from  the  Secretary  of 

Snjperintendent  of  exports  and  drawbacks.  Letter  from  the 
Secretary  of  the  Treasury,  relative  to  postponing  the  time  for 
discontinuance  of 

Surgeon  General  of  the  army.    Annual  report  of  the 

Surveys  for  a  harbor  at  the  Delaware  breakwater.  Letter  from 
the  Secretary  of  War,  transmitting  information  relative  to. .. 

Surveyors  general  of  Louisiana  and  Florida.  Letter  from  the 
Secretary  of  the  Interior,  relative  to  compensation  of 


T. 

Telegraph,  postal.  Letter  from  the  Postmaster  General,  trans* 
mitting  report  of  G.  G.  Hubbard,  esq.,  of  Boston,  relative  to 
the  establishment  of  a  cheap  system  of 

Texas.  Letter  from  the  Secretary  of  War,  transmitting  report 
of  commander  of  5th  military  district,  relative  to  adjourn- 
ment of  constitutional  convention  of. 

Tonnage  duties  in  W^est  India  islands.  Letter  from  the  Secre- 
tary ot  State,  transmitting  correspondence  relative  to  discrim- 
inating  

Treasury,  on  the  state  of  the  finances  for  the  year  1868.  An- 
nual report  of  the  Secretary  of  the 

Reports  mnd  documents  accompanying  the  above, 

I.  The  Secretary's  report. 


9 
7 

9 

7 

7 

13 


9 
12 

9 

7 
1 


9 
13 

7 
3 

9 

7 


7 
13 


J, 2 


54 
49 

48 
41 
16 
96 


32 

65 
83 

80 

33 
I 

41 
46 

51 

87 

44 

1 

73 

18 


35 

97 

46 
2 


972 


5 


in 


INDEX. 


Title. 


(TABLES  ACCOMPANYING  THE  REPORT.) 

1 .  Receipts  and  expenditures  of  the  United  States  for  fis- 

cal year  1868. 

2.  Receipts  and  expenditures  of  the  United  States  for  first 

quarter  of  1869 

3.  Public  debt  and  synopsis  of  laws  creating  it 

4.  Liabilities  to  Indian  tribes 

II.  Reports  of  treasury  officers. 

Architect,  Supervising 

1.  Public  buildings  in  charge  and  the  cost  of  sites,  con- 

struction and  repairs  up  to  1868 

2.  Appropriations  for  the  erection  and  repairs  of  the  same. 

3.  Expenditures  for  1868  and  balances  remaining 

4.  Expenditures  for  repairs  and  preservation  of  public 

buildings 

5.  Expenditures  for  furniture  and  repairs  of  furniture 

Auditor,  First 

Auditor,  Second 

Auditor,  Third ^ 

1.  Balances  standing  against  persons  arismg  from  arrear- 
ages between  May,  1792,  and  June,  1815 

Auditor,  Fourth 

Auditor,  Fifth 

1.  Expenses  of  foreign  missions  for  fiscal  year  1868 

2.  Consular  salaries  and  fees  for  fiscal  year  1868 

3.  Expenditures  for  relief  of  American  seamen,  ]868 

4.  Amounts  refunded  to  citizens  and  seamen,  1868 

5.  Amounts  expended  by  consular  officers  on  account  of 

criminal  seamen 

6.  Number  of  destitute  American  seamen  returned  to  the 

United  States 

7.  Department  accounts  received  and  allowed 

8.  Expenses  of  assessing  the  internal  revenue  taxes,  1.868. 

9.  Expenses  of  collecting  the  internal  revenue  taxes,  1868 . 
10.  Expenses  of  collecting  internal  revenue  taxes  in  insur- 
rectionary districts,  186& 

Jl.  Miscellaneous  expenses  of  collecting  internal  revenue 
taxes,  1868 

12.  Drawbacks  on  merchandise  refunded,  1868 

13.  Amounts  paid  to  internal  revenue  inspectors 

Auditor,  Sixth,  (for  Post  Office  Department) 

Coast  Survey 

Commissioner  of  Customs *...' 

Commissioner  of  Internal  Revenue 

Comptroller  of  Currency '. 

1.  Employes  of  the  bureau  and  their  compensation 

Comptroller,  First 

Comptroller,  Second 

Director  of  Bureau  of  Statistics 

1.  Imports  and  exports  of  coin  from  1821  to  1868 

2.  Exports  of  domestic  merchandise  from  1860  to  1868 

3.  Imports  and   re-exports  of  foreign  merchandise  from 

ifelto  J868 

4.  Exports  of  domestic  products,  J868 

5.  Re-exports  of  foreign  merchandise,  1868 

6.  Imports  of  foreign  merchandise,  1868 

7.  Tonnage  of  American  and  foreign  vessels  entered  and 

cleared  at  each  collection  district,  1868 

8.  Tonnage  of  American  and  foreign  vessels  entered  and 

cleared  to  foreign  countries,  1868 

9.  Bonded  warehome  transactions  from  1847  to  1868 

Director  of  the  Mint 

1.  Deposits  at  the  Mint  and  branches,  1868  


Vol. 


5 
5 
5 


5 
5 
5 


5 
5 
.5 
5 


5 
5 
5 
5 
5 
5 
5 


5 


5 
6 
5 
5 


Part 


No. 


5 
5 
5 
5 
5 
5 
5 


5 


5 
5 
5 
5 


5 
5 
5 


5 


5 
5 
5 


2 
2 
2 


2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 


2 
2 
2 
2 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
5 
2 
2 
2 


Page 


XLVI 

L 
LII 
459 


177 

199 
203 
204 

204 

205 

46 

48 
53 

75 
128 
136 
137 
142 
J47 
149 

150 

150 
151 
152 
163 

174 

174 

175 

175 

175 

395 

31 

4^36 

1 

25 

27 

29 

400 

405 

406 


2 

407 

2 

409 

2 

413 

2 

418 

2 

423 

2 

424 

2 

426 

2 

427 

2 

433 

.   IKD£X. 


XXI 


Title. 


2.  Coinaf[^  at  the  mint  and  branches,  186^ , 

3.  -Deposits  of  domestic  gold  and  silver  productions 

4.  Coinafre  of  the  mint  and  branches  from  1793  to  1866. . 

5.  Deposits  of  domestic  gold  productions  from  1804  to 

6.  Silver  coinage  from  1853  to  1866 

7.  Deposits  of  domestic  silver  productions  from  1841  to 
1868 

8.  Silver  coins,  their  weieht  and  value 

9.  Gold  coins,  their  weigfnt  and  value 

10.  Gold,  silver,  and  copper  coinage  from  1792  to  1868 

Light-house  Board 

Roister 

1.  Claims  paid  "  not  otherwise  provided  for,"  1866 

2.  Customs  employes  and  their  compensation 

3.  Expenditures  at  each  custom-house  previous  to  1868  . . . 

4.  Public  debt,  statement  from  1791  to  1868 

f).  Total  revenue  of  the  United  States  from  1791  to  1866.. 

6.  Total  expenditures  of  the  United  States  from  179]  to 
1868 

7.  Tonnage  of  United  Stattts  vessels  from  1789  to  1868 

H.  Tonnage  of  American  vessels  by  collection  districts, 

1868 

9;  Appendix  A,  tonnage  of  vessels 

10.  Appendix  B,  ship-bnilding 

Solicitor 

1.  Suits  brought  and  business  arising  therefrom,  1867 

Treasurer 

1.  Receipts  and  payments  by  the  Upited  States  assistant 
treasurers  and  depositaries 

Treasury,  transmitting  estimates  of  appropriation  for  the  service 
of  the  fiscal  year  ending  June  3U,  J 870.  Letters  from  the 
Secretary  of  the 

Treasury,  transmitting  statement  relative  to  the  issue,  conver- 
sion, and  purchase  of  United  States  bonds.  Letter  from  the 
Secretary  of  the 

Treasury,  enclosing  estimates  of  current  expenses  of  the  legis- 
lative assembly,  &  c. ,  of  Washington  Territory.  Letter  from 
the  Secretary  of  the 

Treasury,  transmitting  report  of  Hon.  Israel  T.  Hatch,  on 
commercial  relations  with  the  Dominion  of  Canada.  Letter 
fh>m  the  Secretary  of  the 

Treasury,  asking  for  an  additional  appropriation  for  machinery, 
&^,  for  the  branch  mint  at  Carson  City,  Nevada.  Letter 
from  the  Secretary  of  the 

Treasury,  relative  to  postponing  time  for  discontinuance  of 
superintendent  of  exports  and  drawbacks.  Letter  from  the 
Secretary  of  the 

Treasoiy,  transmitting  report  relative  to  the  Engraving  and 
Printing  Bureau.     Letter  from  the  Secretary  of  the 

Treasury,  stating  what  reduction  can  be  made  in  the  number 
of  officers  and  employes  of  his  department.  Letter  from  the 
Secretary  of  the 

Treasury,  relative  to  cost  of  the  mint  at  Catson  City,  Nevada. 
Letter  from  the  Secretary  of  the 

Treasury,  relative  to  buildings  held  and  occupied  by  that  depart- 
ment.   Jitter  from  the  Secretary  of  the  ^ 

Treasury,  transmitting  a  report  of  the  Comptroller  of  the  Cur- 
rency relative  to  condition  of  National  Mechanics  and  Farm- 
ers* Bank  of  Albany,  New  York.  Letter  from  the  Secretary 
of  the 

Treasury,  relative  to  the  Delaware  breakwater,  the  erection  of 
a  pier,  <&c.    Letter  from  the  Secretary  of  the 

Treasury,  transmitting  report  of  E.  H.  Derby,  relative  to  the 
fisheries  on  the  coast  of  the  British  provinces.  Letter  from 
the  Secretary  of  the 


Vol. 


5 
5 
5 


5 
5 


Part. 


5 
5 
•5 


o 
5 


5 


5 


5 


5 


5 
5 
5 
5 
.5 
5 


5 


No. 


2 
2 
2 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2 
2 
2 
2 


3 

26 

30 

36 

40 

44 
45 

49 
57 
59 

62 
73 

75 


Page. 


434 
435 
436 

440 
445 

445 
445 
446 
447 
308 
1^60 
271 
271 
288 
291 
292 

294 

296 

297 
491 
494 
301 
304 
206 

257 


XXII 


INDEX.  ^ 


Title. 


Treasary,  relative  to  the  removal  of  certain  persons  from  the 
collector's  office  in  Philadelphia.  Letter  from  the  Secretary 
of  the 

Treasurv,  relative  to  monej  arising  from  sales  of  captured  and 
abandoned  property.    Letter  from  the  Secretary  of  the 

Treasury,  transmitting  various  statements  of  gold  coin  sold  by 
the  government  since  January,  J  863.  Letter  from  the  Sec- 
retary of  the 

Treasury,  transmitting  report  of  R.  W.  Raymond  on  mineral 
resources  of  States  and  Territories  west  of  the  Rocky  moun- 
tains.   Letter  from  the  Secretary  of  the 

Treasury,  relative  to  the  marine  hospital  at  Chicago,  Illinois. 
Letter  from  the  Secretary  of  the 

Treasury,  transmitting  list  of  clerks,  &c.,  in  the  Treasury 
Department.    Letter  from  the  Secretary  of  the 

Treasury,  transmitting  report  of  £.  B.  Elliot  on  the  international 
metric  system.     Letter  from  the  Secretary  of  the 

V. 

Veterinary  surgeons  in  the  army.  Letter  from  the  Secretary  of 
War  relative  to  the  employment  of  Alexander  Dunbar  to 
instruct 

Virginia.  Letter  from  the  Secretary  of  War  communicating 
report  of  Brevet  Lieutenant- Colonel  Rose,  U.  S.  A.,  relative 
to  outrages  in  southwestern 

W. 

War,  transmitting  papers  relative  to  the  sale  of  the  Fort  Snel- 
liug  reservation.    Letter  from  the  Secretary  of 

War,  relative  to  the  expenditures  in  his  department.  Report 
from  the  Secretary  or. 

War,  relative  to  a  bridge  over  the  Missouri  river  at  Kansas  City. 
Letter  from  the  Secretary  of 

War,  relative  to  the  improvements  of  the  Des  Moines  rapids. 
Letter  from  the  Secretary  of 

War,  transmitting  correspondence  relative  to  purchase  of  land 
at  Omaha  for  military  purposes.    Letter  from  the  Secretaryof . 

War,  relative  to  the  removal  of  obstructions  to  navigation  at 
Hell  Gate.    Letter  from  the  Secretary  of 

War,  transmitting  the  claim  of  the  officers  and  crews  of  the 
United  States  gunboat  De  Soto  and  transport  Crescent,  for 
salvage  against  the  United  States  steamer  Leviathan.  Letter 
from  the  Secretary  of 

War,  transmitting  report  of  Quartermaster  General  relative  to 
reduction  of  expenses  of  War  Department  in  New  York. 
Letter  from  the  Secretary  of 

War,  relative  to  the  employment  of  Alexander  Dunbar  to 
instruct  veterinary  surgeons  of  the  United  States  army. 
Letter  from  the  Secretary  of 

War,  relative  to  number  ot  officers,  civilians,  and  enlisted  men 
in  military  service  at  and  near  New  York  city.  Letter  from 
the  Secretary  of - -  -  - 

War,  transmitting  report  by  General  Cram  on  proposed  ship 
canal  through  Maumee  bay  to  Lake  Erie.  letter  from  the 
Secretary  of. ■ 

War,  relative  to  furnishing  clothing  to  inmates  of  houses  for 
disabled  soldiers.    Letter  from  the  Secretary  of 

War,  transmitting  report  of  the  board  of  claims  relative  to  claims 
of  John  £.  Clarke  and  John  T.  Peabody,  deceased.  Letter 
from  the  Secretary  of 

War,  transmitting  information  relative  to  surveys  for  a  harbor 
at  the  Delaware  breakwater.    Letter  from  the  Secretary  of . . 

War,  relative  to  the  modification  of  the  act  of  July  2, 1862,  pre- 
scribing an  oath  of  office.    Letter  from  the  Secretary  of 


Vol. 


Part. 


No. 


Page. 


13 


13 
J3 


9 
13 


9 

9 

9 
9 

9 
9 
9 


77 

82 


84 


54 

100 

94 

76 


63 
95 


13 
20 
21 
27 
28 


32 

48 

63 

64 

65 
68 

72 
73 
74 


INDEX. 


XXIIl 


Title. 


War,  relfttire  to  buildings  occupied  b/  the  War  Department. 
Letter  from  the  Secretary  of 

War,  transmitiinff  account  of  expenses  of  national  armorj  at 
Springfield,  and  of  arms  manufactured,  during  fiscal  year 
]o68.     Iietter  from  the  Secretary  of 

War,  transmitting  papers  relative  to  the  claim  of  Thomas  H. 
DowliDg,  of  California,  to  the  island  of  Yorba  Buena.  Letter 
from  the  Secretary  of 

War,  relative  to  limiting  the  jurisdiction  of  the  Court  of  Claims. 
Letter  from  the  Secretary  of , . . 

War,  transmitting  memorial  of  General  Roberts,  United  States 
army,  relative  to  waste  lands  of  Mississippi  river.  Letter 
from  the  Secretary  of * 

War,  transmitting  report  of  the  Adjutant  General  on  publica- 
tion of  documents  relative  to  the  rebellion,  &,c.  Letter  from 
the  Secretary  of 

War,  communicating  report  of  Brevet  Lieutenant  Colonel  Rose, 
United  States  army,  relative  to  outrages  in  southwestern 
Yirginia.     Letter  from  the  Secretary  of 

War,  tranitmitting  report  of  Chief  Engineers  relative  to  improve- 
ment of  Rondout  harbor.    Letter  from  the  Secretary  of 

War,  transmitting  report  of  commander  of  fifth  military  district 

relative  to  adjournment  of  constitutional  convention  of  Texas. 

Letter  from  the  Secretary  of , 

War,  transmitting  reports  of  commanders  of  military  depart- 
menta  south  relative  to  persons  turned  over  for  trial  to  civil 
authorities.    Letter  from  the  Secretary  of 

War.    Annual  report  of  the  Secretary  of,  (Parts  J  and  2) 

Papers  accompanying  report  of  the  General -tn-ehief. 

Report  of  Lieutenant  General  W.  T.  Sherman 

Major  General  P.  H.  Sheridan , 

Brevet  Major  General  C.  C.  Augur 

Brevet  Major  General  Alfred  H.  Terry 

Major  General  H.W.Halleck 

Brevet  Major  General  E.  0.  C.  Ord 

Brevet  Major  General  George  Crook 

Major  General  George  G.  Meade 

Major  General  George  H.  Thomas 

Major  General  W.  S.  Hancock 

Brevet  Major  General  Irvin  McDowell 

Brevtt  Major  General  John  Pope 

Brevet  Major  General  E.  R.  S.  Canby,  (as  com- 
mander of  department  of  Washington) 

Brevet  Major  General  L.  H.  Rousseau 

Brevet  Major  General  George  Stoneman 

Brevet  Major  General  E.  R.  S.  Canby,  (as  com- 
mander of  second  military  district  and  depart* 
mentof  the  south) 

Brevet  Major  General  Alvan  C.Gillem 

Brevet  Major  Genetal  J.  J.  Reynolds 


Bureau  reports. 


Report  of  the  Adjutant  General 

Inspector  General 

Judge  Advocate  General 

Chief  Signal  Officer 

.  Quartermaster  General 

Commissary  General  of  Subsistence 

Surgeon  General 

Paymaster  General 

Chief  of  Ordnance ". 

Inspector  of  the  Military  Academy 

Commandant  of  the  Artillery  School 

Commissioner  of  Bureau  of  Refugees,  Freed- 
men  and  Abandoned  Lands 


3 

1 

3 

1 

3 

1 

3 

1 

5 

1 

3 

1 

• 

3 

1 

3 

•  J 

3 

1 

3 

1 

3 

1 

3 

1 

3 

1 

3 

1 

3 

I 

3 

1. 

3 

1 

3 

1 

294 
302 
32a 


337 
523 

704 


726 
776 
778 
779 
807 
959 
972 
977 
990 
993 
1006 

]0J6 


XXIV 


INDEX, 


Title. 


Washington  Territory.  Letter  of  the  Secretary  of  the  Treas- 
ury transmitting  estimates  of  current  expenses  of  legislative 
assembly  of 

Washington,  buildings  under  lease  in.  Letter  from  the  Secre- 
tary of  the  Interior  in  relation  to 

Waste  lands,  Mississippi  river.  Ijetter  from  the  Secretary  of 
War,  transmitting  memorial  of  General  Roberts  relative  to. . . 


Vol. 

Part. 

7 

9 

13 

No. 


Pa 


30 
55 
90 


REPORT 


OF  THB 


COMMISSIONER  OF  AGEICULTDRE 


SOB 


THE    YBA-R    1868. 


^■•>1 


WASHINGTON: 

GOVERNMENT    PKINTINO    OmCB.^ 

1869. 


I 


e 

CONTENTS. 


Piftgo. 

Report  of  the  Commissioner,  Horace  Gapron 1 

Report  of  the  Architect,  Adolph  Class 16 

Report  of  the  Statistician,  J.  R.  Dodge ^ 16 

Report  of  the  Chemist,  Thomas  Antisell 59 

Report  of  the  Entomologist,  Townend  Glover 78 

Report  of  the  Superintendent  of  the  Qarden  and  Grqonds,  William  Saunders ...  118 

Report  of  the  Superintendent  of  the  Seed  Division,  Seneca  Dean 125 

Report  on  Agricultural  Education  in  Europe,  by  Josehp  H.  McChesney 127 

Report  on  Ix^ct-sugar  in  Europe,  by  Theodore  Gennert 158 

Report  upon  the  agricultural  resqfirces  of  Alaska,  by  William  H.  Dall 172 

Report  of  the  Editor,  J.  R.  Dodge 190 

Including  papei«  as  follows : 

Department  building  and  grounds 191 

Hints  in  horticulture .' 194 

Grape  culture 207 

Cultivation  of  the  peanut 220 

The  potato 225 

Osage  hedges 246 

Tbe  esparto  grass 260 

Theniin  of  Yucatan 268 

Statistics  of  bee-keeping 272 

Silk  culture 282 

Practical  entemology  for  farmers'  sons : 305 

Recent  progress  in  fish  culture ^- 319 

Country  roads  and  road  laws - 348 

Miueral  fertilizers  of  the  Atlantic  States 1 y 367 

The  marl  region  of  Virginia - 389 

Concentrated  fertilizers  in  the  sonthem  States 396 

•  Esperimcnta  with  field  seeds 406 

Recent  farm  experiments , 412 

Current  facts  in  agriculture •- 435 

The  public  domain 454 

The  State  reports  of  agriculture 472 

Foreign  exchanges 530 

Our  industrial  collcge§ 541 

Recent  agricultural  books 555 

American  works  on  agriculture  and  rural  economy 597 

Agricultural  and  horticultural  periodicals 608 

Meteorology  of  1868 612 

Index •. ^..». 656 

9 


ILLUSTRATIONS. 


I.  Department  bnilding  and  grounds Fronti^ie< 

IL  Plan  of  first  floor  of  Department  building 

in.  Plan  of  second  floor  of  Department  building 

IV.  Characteristic  vegetation  of  tlie  banks  of  the  Youkon  Biver,  Alaska.. . 

y.  Chxu^icteristic  vegetation  of  the  Aleutian  district,  Alaska 

YI.  Characteristic  vegetation  of  the  Sitkan  district,  Alaska 

Vn.  Osage  hedge  planting 2 

VIIL  Implements  used  in  hedge  growing ^ 2 

IX.  Brook  trout,  {Salmo  fontinaJia)  .\ 3 

X.  Apparatus  used  in  fish  culture p 3 

XI.  Troutdale  fish  ponds  and  hatching  house 3 

XII.  Meredith  Village  fish-breeding  works 3 

Xni.  Black  bass,  (Micrapterous  achigan) * 3 

XIV.  Oyster  house 3 

XV.  Oyster  fishing 3 

XVI.  Oysters  and  oyster-fishing  implements 3 

XVn.  Wilkinson's  improved  rut-scraper  and  grading  machine 3 

XVm.  Map  illustrating  mineral  fertilizers  of  the  Atlantic  States 3 

XIX.  Massachusetts  Agrionltural  College 5 


i 


EEB-OK^T 
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COMMISSIONER  OF  AGRICTJLTUICE. 


Depabtment  of  Ageicultuee, 

Washington^  JD.  C,  November  30, 1868. 

Sis:  I  have  tho  honor  to  submit  the  seventh  annual  report  of  the 
Commissioner  of  Agriculture.  The  interests  conflded  to  this  depart- 
ment are  those  of  an  industrial  class  more  numerous  than  any  other, 
and  upon  whose  labors,  under  the  guidance  and  with  the  blessing  of  a 
Power  that  rules  the  year,  depend  the  well-being  and  the  very  existence 
of  tho  human  family.  The  sphere  of  its  operations  is  a  territory  unsur- 
passed for  fertility  of  soil,  and  a  climate  favorable  to  the  health  and 
comfort  of  the  husbandman,  and  the  fruitfalness  of  his  toil.  Its  mar- 
vellous breadth  of  area  invites  the  toiling  millions  of  the  world,  offering 
to  each  family  a  farm  and  a  home,  with  the  added  boon  of  citizenship, 
and  asking  in  payment  only  a  guarantee  of  improvement,  and  a  share  in 
the  production  of  the  bread  of  a  nation.  It  is  the  function  of  this 
department  to  aid  this  great  foundation  interest  in  aU  legislation  affect- 
ing it,  in  the  diffusion  of  practical  information  concerning  it,  and  in  the 
dissemination  and  testing  of  rare  and  untried  plants  of  other  countries, 
Uiat  promise  to  enrich  its  store  of  production.  This  work  involves  a 
femiliarity  with  the  Jatest  discoveries  of  the  natural  sciences  and  a 
knowledge  of  the  technicalities  of  many  arts,  with  a  fiind  of  practical 
knowledge  and  sturdy  sense  that  intuitively  judges  aright  in  aU  the 
actuahties  of  every-day  life.  If  its  true  otyect  Jind  proper  function  are 
nnderstood,  a  work  of  great  magnitude  and  importance  is  oi>ened, 
requiring  a  variety  of  skilled  official  labor,  and  special  training,  in 
preparation  for  it.  A  beginning  ha«  been  made,  small  it  may  be,  but 
foreshadowing,  it  is  believed,  a  future  fraught  with  a  good  to  agriculture 
and  to  the  country.  Difficulties  have  been  encountered,  and  discourage- 
ments met,  but  the  obstacles  are  disappearing  and  shadows  lightening, 
and  the  way  is  open  for  rapid  progress  and  a  successful  career. 

AGEICULTTJBAIi  EDUCATION. 

• 

The  industrial  collegesnow  springing  into  being  throughout  the  north- 
^  and  western  States,  though  various  in  character  and  aims,  and  at 
present  in  the  weaknesa'aad  inefficiency  of  their  infancy,  are  destined 
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• 

to  be  powerful  coa4jutors  in  the  legitamate  work  of  this  department 
Already  has  the  discussion  attendant  upon  their  organization  elicited 
inquiry,  corrected  prejudices,  diffused  information,  and  aroused  enthu- 
siasm for  a  practical  education,  which  canifot  £ail  to  accomplish  good 
results.  They  are  calling  forth  from  the  ranks  of  the  professions,  afid 
of  educated,  practical  farmers,  earnest  men  of  enlarged  views,  and  train- 
ing them  for  the  position  of  teachers  in  these  institutions,  thus  oi)ening 
spheres  of  usefulness  to  which  schoolmen  have  hitherto  been  strangers, 
and  eventually  making  a  new  era  in  the  education  of  the  world.  The 
material  for  these  professorships  is  yet  in  the  rough,  and  must  be  fitted 
and  polished  in  the  institutions  themselves ;  and  as  this  is  a  progressive 
work,  the  country  must  be  patient,  not  expecting  the  culmination  of  a 
century  of  progress  in  a  moment  of  time. 

SYSTiElttATIO  AGEIOULTURB. 

Hitherto  this  country  has  been  characterized  by  random  farming,  for 
immediate  results,  with  no  reference  to  future  advantages,  and  no  per- 
sistent following  of  any  prescribed  course.  It  has  been  a  speculative 
business,  with  a  constant  endeavor  to  overreach  the  soil',  even  at  the  risk 
of  its  bankruptcy.  Cotton,  wheat,  wool,  hops,  and  other  products  have 
been,  either  periodically  or  locally,  the  innocent  causes  of  unnatural 
excitements,  and  it  may  be  long  ere  cool  reason  shall  hold  undisturbed 
sway  among  our  husbandmen ;  but  there  are  evidences  that  more  stable 
views  and  more  systematic  practices  are  beginning  to  prevail.  In  the 
central  settlements  of  the  west,  farm  animals,  the  basis  of  systematic 
farming,  are  held  in  higher  esteem  than  formerly,  and  a  preparation  at 
least  is  made  for  some  simple  rotation  of  crops.  More  stability  exists, 
under  adversity,  as  in  the  case  of  wool-growers,  many  of  whom,  fiar- 
seeing  and  wise,  are  confident  of  future  profit  in  the  midst  of  present 
discouragement.  There  is  a  disposition  in  the  south  to  produce  their 
own  bread  and  meat,  and  hold  their  cotton  sl^  a  suii)lus,  bearing  a 
better  price  when  the  quantity  does  not  suffice  to  glut  the  market. 
These  and  many  other  signs  of  tlioughtfulness  and  growing  wisdom  are 
apparent. 

SOUTHEEN  AGEICULTUBE. 

It  is  gratifying  to  observe  the  evidences  of  vitality  in  southern  agri- 
culture, which  is  progressively  and  successfully  marshalling  the  forces 
of  recuperation,  and  gradually  dispelling  the  despondency  resulting 
from  the  losses  of  civil  war,  the  change  in  the  labor  system,  the  disrup- 
tion of  families  and  the  impoverishment  of  estates.  This  dcsponxTency, 
together  with  political  disappointments,  led  to  chimerical  plans  for 
settlements  in  Brazil,  in  Central  America,  in  Mexico,  and  even  in  the 
northern  and  northwestern  States.  I  have  regretted  and  combatted,  in 
personal  intercourse  and  correspondence,  this  morbid  tendency  to  expa- 
triation, or  to  distant  removal,  as  an  aggravation  of  the  evils  of  poverty 
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and  discontent,  rather  than  their  cure.  It  is  a  sell-evidcut  proposition 
&st  forced  sales  of  remnants  of  property,  mostly  real  estate,  at  a  place 
aad  time  in  which  few  purchasers  have  disposition  or  ability  to  make 
Investments,  are  not  favorable  to  a  conservation  of  reduced  estates; 
and  the  expenses  of  removal  would  leave  emigrants  in  a  condition  of 
more  abject  poverty,  among  strangers,  and  surrounded  by  unfamiliar 
circumstances  and  occupations.  There  is  abundant  evidence  of  graduaJ 
tranquiUization  of  discordant  social  and  business  elements,  and  an 
increaging  hopefulness  and  energy  in  industrial  effort.  An  impetus  has 
been  given  to  business  by  the  introduction  of  northern  capital ;  and  in 
the  future  more  rapid  progress  may  be  expected  from  the  same  cause. 
Money,  population,  and  skill  in  special  industries,  are  the  requisites  for 
success  in  developing  the  resources  and  extending  and  perfecting  the 
agriculture  of  the  South. 

In  view  of  all  the  circumstances  affecting  cotton  culture,  it  may  be 
deemed  a  remarkable  fact  that  the  yield  has  attained  an  equality  with 
that  of  1850,  and  is  half  as  great  as  the  excessive  product  of  1869  and 
1860,  which  glutted  the  markets  of  the  world,  and  would  have  caused  a 
discouraging  depression  in  prices  but  for  the  cessation  of  cotton  produc- 
tion in  the  years  that  followed.  The  cash  receipts  for  the  crop  of  1867 
were  larger  than  those  of  1859,  though  of  less  actual  value  as  reckoned 
in  a  depr^iated  currency. 

The  sugar  interest  is  rapidly  attaining  prominence,  the  product  having 
doubled  in  the  last  two  years.  The  total  product  of  rice  is  also 
increasing. 

CANADIAN  RECIPROCITY. 

The  farmers  of  the  country,  whilp  enduring  the  necessary  burden  of 
mtemal  revenue  taxation,  and  submitting  cheerfully  to  imposts  upon  all 
foreign  products  consumed  by  them,  will  enter  a  vigorous  protest  against 
any  proposition  for  the  renewal  of  the  abrogated  reciprocity  treaty,  or 
any  arrangement  admitting  untaxed  and  low-priced  Canadian  produc- 
tions customs  free,  or  at  a  lower  rate  of  duty  than  is  provided  in  existing 
laws  regulating  the  tariff  upon  similar  imports  from  other  nationalities. 
Tley  justly  demand  equality  in  taxation  and  in  exemption  from  its  bur- 
dens; they  ask  no  favors  for  a  class  pre-eminent  in  numbers  that  they 
would  not  accord  to  one  of  the  smallest  in  the  nation,  and  properly 
regard  with  jealousy  any  assumption  of  claims  for  special  privileges  for 
the  few  at  the  expense  of  the  many.  They  cannot  see  the  justice  of 
subjecting  farmers  to  a  direct  and  ruinous  competition  in  wheat,  beef, 
wool,  and  aU  products  of  the  farm,  along  a  line  of  thousands  of  miles  in 
extent,  for  the  benefit  of  foreigners  who  bear  none  of  our  burdens,  and 
for  the  enrichment  of  a  few  of  our  citizens  who  stand  in  a  necessary  yet 
unproductive  position  between  the  producer  and  consumer.  Such 
treaty  of  reciprocity  would  bear  with  peculiar  hardship  upon  the  wool- 
growmg  interest,  and  especially  upon  the  production  of  combing-wool, 
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the  long  wool  of  Ganada^  a  fllier  in  growing  demand^  which  our  form" 
ers  can  readily  supply,  and  at  the  same  time  furnish  the  markets  with 
mutton  of  superior  quality,  if  no  mgust  discrimination  is  permitted  in 
the  practical  working  of  the  wool  tariff.  Whatever  settlement  of  ques- 
tions of  navigation  or  fisheries  may  be  desirable,  it  is  hoped  that  no 
advantages  may  be  secured  by  concessions  prejudicial  to  the  farming 
interest. 

IXi^TERNATIONAL  EXCHANGES. 

A  system  of  international  agiicultural  exchanges  has  been  established 
with  many  of  the  governments  of  Europe,  Asia,  and  South  America^ 
already  including  Austria,  Prussia,  China,  Japan,  Lidia,  Guatemala 
and  British  Honduras.  Arrangements  have  also  been  made  for  valuable 
exchanges  of  rare  seeds,  plants,  trees,  and  various  products  of  agricul- 
ture, with  the  botanical  gardens  of  Kew,  in  England,  and  Melbourne,  in 
Australia;  the  India  museum,  in  London;  the  Cajye  of  Good  Hope  Agri- 
cultural Society;  the  botanical  department  of  the  Briti»h  museum;  the 
commissioner  of  patents  of  the  Argentine  Eepublic,  and  the  Central 
Agronomical  Society  of  the  Grand  Duchy  of  Posen.  Correspondence, 
in  initiating  this  measure,  has  elicited  expressions  of  the  utmost  cor- 
diality and  a  cheerful  readiness  for  zealous  co-operation.  The  arrange 
ment  with  Doctor  Forbes,  of  the  Lidia  museum  in  London,  contem 
plates  a  general  exchange  of  the  agricultural  products  of  the  United 
States  for  those  of  Ladia.  He  proposes  that  similar  specimens  shall 
bear  the  same  numbers,  in  the  Lidia  museum,  in  London,  in  that  of 
tiiis  department,  and  in  the  local  museums  of  India,  for  the  purpose  of 
fecilitating  reference  at  London,  India,  or  in  the  United  States,  or  any 
other  country  to  which  similar  collections  may  be  sent.  Among  the 
samples  are  nearly  one  thousand  sx>ecimens  of  the  textile  fibers  of  India. 
It  IB  my  design  to  extend  and  complete  this  system  of  exchange,  which 
promises  valuable  results  to  agriculture,  and  incidentally  to  manufactures 
and  commerce. 

DISEASES  OP  FAEM  STOCK. 

The  prevalence  of  fatal  maladies  among  all  varieties  of  farm  anim^iisy^ 
resulting  in  the  annual  loss  of  not  less  than  iifty  million  dollars,  demands 
the  prompt  attention  of  this  department,  the  vigilance  of  the  agricultural 
associations,  and  national  and  State  legislation.  The  past  year  has  not 
been  one  of  peculiar  misfortune  in  this  respect,  except  in  the  dissemi- 
nation of  the  splenic  fever,  communicated  by  Texas  cattle ;  yet,  horses,, 
mules,  sheep,  and  swine  have  all  suffered  from  the  local  prevalence  of 
malignant  forms  of  disease,  against  which  little  veterinary  skill  is 
opi>oRed,  and 'little  mpre  than  empiricism  and  superstitious  folly  is  prac- 
ticed. A  disease  may  suddenly  decimate  the  cattle  or  horses  of  a  neigh- 
borhood, the  only  popular  knowledge  of  which  is  the  statement  that  it  is 
a  murrain  or  distemper.   A  disease  exists  locally  in  several  of  the  south- 
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em  States,  by  which  the  total  loss  of  a  plantation's  stock  of  horses  and 
mules  not  ni]d&*eqnently  occurs,  with  scarcely  an  effort  or  hope  for  a  cure. 
The  annual  losses  in  swine  cannot  be  less  than  ten  or  fifteen  million 
doIlMS  by  the  disease  commonly  known  as  "hog  cholera,'^  for  which  no 
remedy  has  been  found;  and  prevention  has  proved  difficult  and 
uncertain. 

On  the  breaking  out  of  the  splenic  fever  at  the  halting  places  of  Texas 
cattle  during  the  past  summer,  I  commissioned  Professor  John  Gamgeo, 
of  the  Albert  Veterinary  College  of  London,  to  investigate  its  character 
and  causes  and  the  means  for  its  prevention.  The  labor  was  undertaken 
at  once  and  continued  with  zeal  and  activity  in  several  western  States, 
including  the  Texas  cattle  stations  of  Western  Kansas.  Post  mortem 
cfxaminations,  not  only  of  diseased  native  stock  but  of  the  cattle  from 
Ifexas,  were  repeatedly  made,  and  their  results  carefully  recorded,  all 
tending  to  connect  the  migrating  herds  of  the  Gulf  coast  unmistakably 
with  the  existence  and  spread  of  the  disease.  The  report  of  this  investi- 
gation, enriched  with  valuable  material  collected  by  the  statistical  divi- 
sion of  tMs  department  for  a  history  of  the  outbreak,  will  be  presented 
to  (Congress  at  an  early  day,  together  with  a  statement  of  the  previous 
history  of  this  disease  in  this  country,  and  chromo-lithrographs  of  internal 
organs  of  animals  dying  from  the  disease.  The  department  has  been 
cramped  for  means  to  conduct  this  investigation,  having  no  fund  from 
which  to  defray  its  expenses,  except  that  for  statistical  purposes,  which 
iB  qnite  too  meagre  for  the  absolutely  indispensable  demands  upon  it, 
and  congressional  aid  will  therefore  be  requisite  for  the  completion  of 
the  work  undertaken  and  for  the  proper  publication  of  the  report  upon  it. 

While  it  is  deemed  important  to  investigate  the  cattle  diseases  preva- 
lent, and  to  obtain  the  best  professional  aid  in  seeking  to  diminish  the 
extent  of  their  ravages,  it  is  evident  that  effort  directed  toward  the  cure 
of  any  disease  which  is  well  developed  in  any  section  of  the  country 
must  be  very  unsatisfactory  and  ineffectual.  Many  of  the  diseases  of 
cattle,  as  of  men,  have  their  origin  and  distribution  in  the  unnatural  and 
unhealthy  conditions  of  their  growth  and  management,  naturally  result- 
ing from  what  is  termed  our  civilization.  These  diseases  belong  to  the 
class  of  ailments  which  are  preventable.  Their  causes  are  known,  and 
means  of  prevention  are  at  our  disiwsal;  and  if  an  enlightened  state  of 
public  opinion  leads  to  the  formation  of  societies  for  the  prevention  of 
cruelty  to  animals,  a  higher  appreciation  of  the  dependence  of  domestic 
animals  upon  us,  not  only  for  food  but  for  care  and  protection  from  disease, 
should  lead  to  the  formation  of  establishments  for  the  study  of  cattle  in 
health  and  disease,  and  the  training  of  a  class  of  practitioners  who  would 
bring  the  highest  medical  skiU  to  the  treatment  of  our  domestic  animals. 
If  motives  of  humanity  should  fail  to  influence,  self-interest,  in  view  of 
the  annual  losses  of  millions  of  dollars  in  valuable  property,  should  be  a 
potential  inducement  to  prompt  action  in  this  direction.  The  formation 
of  yeterinary  colleges — not  for  the  treatment  of  animals,  but  for  the 
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educatiou  of  a  class  of  practitioners  of  skill  and  science,  who  might 
become  beacons,  warning  the  proprietors  of  stock  of  the  approach  of 
disease,  and  pointing  out  the  means  of  prevention — ^has  been  adopted  in 
many  European  States,  from  which  much  benefit  to  the  community  has 
been  derived.  I  consider  it  eminently  the  duty  of  this  department  not 
only  to  point  out  the  want  of  such  an  institution  but  to  initiate  its 
establishment;  and  I  earnestly  hope  that  Congress  may  authorize  at  an 
early  day  the  creation  of  a  division  of  veterinary  surgery  for  the  investi- 
gation and  prevention  of  diseases  of  domestic  animals,  and  for  the 
odvanc^nent  and  diffusion  of  veterinary  science  and  for  its  most  efficient 
and  beneficent  practical  operation. 

GRAPES  AND  WINE. 

The  production  of  grapes  for  table  use  and  for  wine  making  has  become 
an  interest  of  great  importance.  The  introduction  of  new  and  improved 
varieties  is  rapidly  cultivating  a  discriminating  taste  in  the  general  public, 
which  must  be  gratifying  to.those  who  have  labored  long  and  faithfully 
in  its  dissemination.  The  difficulties  to  be  encountered,  and  the  con- 
ditions most  favorable  to  success,  are  now  pretty  well  understood,  and 
such  as  still  remain  in  doubt  cannot  long  escape  the  investigations  of 
the  many  intelligent  cultivators  now  engaged  in  solving  these  practical 
problems. 

For  many  years  this  interest  was  greatly  depressed  from  a  general 
belief  that  our  native  grapes  were  incapable  of  improvement,  or  that  the 
foreign  wine  grapes  were  of  so  superior  a  quality  as  to  supersede  the 
fruits  produced  from  American  species.  Vast  sums  of  money,  and  much 
valuable  time  and  labor,  have  been  expended  in  the  endeavor  to  make 
the  foreign  grape  a  success,  but  without  exception  it  has  proved  a  failure 
in  open  air  culture.  These  failures,  however,  have  had  a  salutary  effect 
in  directing  attention  to  the  improvement  of  our  indigenous  species,  and 
the  progress  of  amelioration  is  both  marked  and  rapid,  and  must  certainly 
at  an  early  day  succeed  (if  it  has  not  already  succeeded)  in  producing 
varieties  of  equal  merit  to  those  famed  for  their  excellence  in  Euroi)e. 
JSTotwithstanding  these  well  ascertained  facts,  communications  are  fre- 
quently received  from  gentlemen  of  large  European  experience  in  making 
wine,  who  have  come  to  this  country  for  the  purpose  of  entering  upon 
grape  culture,  urging  very  strenuously  the  importation  of  the  foreign 
varieties,  and  expending  their  own  means  in  this  futile  effort.  It  is  to 
be  regretted  that  the  hardeamed  experience  of  otliers  is  not  taken  as  a 
guide,  but  the  fact  will  be  learned,  sooner  or  later,  that  east  of  the  range 
of  the  Rocky  Mountains  no  climate  has  yet  been  found  suitable  for  th€ 
continued  healthy  growth  of  the  foreign  grape.  On  the  Pacific  coast  the 
plant  seems  to  find  a  perfectly  congenial  climate. 

SUBTROPICAL  FRUITS. 

Considerable  attention  is  now  being  directed  to  the  introduction  ant 
culture  of  tropical  and  sub-tropix^al  fruits  in  tiie  southern  States.    The 
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dimate  of  FloriiQa  is  especially  favorable  to  these  productions.  The 
department  has  for  some  time  past  been  collecting  frnits  of  this  descrip- 
tioQ  for  the  purpose  of  introducing  them  into  the  most  favorable  regions, 
and  is  in  the  possession  of  much  information  with  regard  to  the  climate, 
aod  its  suitableness  for  these  useful  products. 

CINCHONA  PLANTING. 

Among  the  "new  and  valuable  plants"  which  the  organic  law  of  the 
department  requires  it  to  propagate,  cultivate,  and  distribute  among 
agriculturists,  there  may  be  included  not  merely  those  useful  as  food 
stufls,  or  for  industrial  arts  and  manufactures,  but  also  those  which 
subserve  the  sanitary  interests  of  the  people.  European  governments, 
possessing  intertropical  colonies,  have  already  taken  the  lead  in  the  intro- 
duction and  acclimatization  of  medicinal  plants  within  their  own  limits. 
I  would  especially  call  attention  to  the  necessity  which  has  arisen  within 
the  last  few  years  for  the  initiation  of  prompt  measures  by  the  govern- 
ment to  obviate  the  results  of  the  extinction  of  the  cinchona  forests  on 
ttie  Andes,  which  is  caused  by  the  negligence  of  the  governments  of 
Peru,  Ecuador,  and  more  northern  Andean  states.  The  experiments  of 
England,  Holland,  and  other  countries,  have  shown  how  readily  new 
plantations  of  cinchona  trees  may  be  established  in  suitable  localities, 
how  rapidly  the  species  becomes  acclimated,  and  how  early  it  yields  sat^ 
isfiwjtory  returns,  and  how  easily  such  enterprises  are  popularized  and 
rendered  profitable.  The  supply  of  quinine  has  become  a  necessity  of 
existence,  not  merely  as  a  cure,  but  as  a  prophylactic  agent.  During 
the  late  war  many  thousand  lives  were  saved  by  its  use  -alone.  In  view 
of  the  approaching  extinction  of  the  cinchona  species,  ^(tmless  intelligent 
governments  introduce  the  cultivation  witliin  their  own  territories,)  I 
would  earnestly  recommend  that  an  appropriation  be  made  by  congress 
to  introduce  it,  and  to  propagate  and  establish  a  cinchona  plantation 
under  the  care  of  this  department.  The  attetxtion  of  the  public  has 
already  been  called  to  this  subject  in  the  annual  report  for  1866,  and  the 
present  is  a  fitting  time  for  carrying  into  effect  the  plan  there  recom- 
in6nd6d. 

THE  STATISTICAL  DIVISION. 

The  operations  of  the  statistical  division  include  the  collection  of  the 
fectsof  agriculture  in  its  widest  range,  from  all  the  States  and  Territories 
of  this  country,  and  the  gleaning  of  similar  data,  for  purposes  of  com- 
parison and  instruction,  from  Eurox)ean  records  of  experimental  science, 
the  transactions  of  societies,  and  official  bulletins  and  publications.  It 
inv(dves  the  tabinJttition  and  systematic  arrangement  of  this  matter,  and 
the  publishing  t)f  condensations  or  deductions  fipom  it  in  a  monthly 
wport.  Th^45ompilation,  composition,  revision,  and  publication  of  the 
*^nal  Tc^sim^  is  also  intrusted  to  t^is  division.  The  importance  of  this 
▼ork  ij2l  readily  be  acknowledged,  and  it.is  to  be  regretted  that  it  has 
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of  late  been  cramped  for  means  to  carry  out  plans  for  its  improv^nent 
and  prompt  issue.  While  the  cost  of  publishing  the  last  volume  was 
about  $160,000,  the  appropriation  for  its  preparation,  together  with  the 
matter  for  the  monthly,  the  statistical  data  on  file  for  reference,  and  all 
special  statistical  investigations  whatever,  was  last  year  but  $10,000. 
It  is  in  no  sense  commensurate  with  the  objects  to  be  accomplished,  and 
would  inevitably  fail  of  realizing  any  valuable  results  but  for  the  untir- 
ing industry  and  i)erseverance  of  those  engaged  in  the  work. 

The  crop  statistics  of  the  present  year  indicate  a  more  than  average 
condition  of  agricultural  prQ3perity.  The  wheat  crop  is  somewhat  larger 
than  last  year,  the  increase  being  about  equal  to  that  of  the  population, 
and  may  be  estimated  at  not  less  than  two  hundred  and  twenty  million 
bushels.  The  com  crop  is  much  larger  than  last  year,  but  may  not  be 
placed,  on  completion  of  the  tabulation,  at  more  than  nine  hundred 
million  bushels.  The  cotton  crop,  although  of  slightly  reduced  acreage, 
would  have  been  excessive  but  for  the  damage  from  army  and  boll 
worms,  yet  the  result  will  exceed  two  million  three  hundred  thousand 
bales.  For  details  of  crop  reports,  and  numbers  and  condition  of  foxm 
stock,  reference  is  made  to  the  report  of  the  statistician. 

THE  CHEMICAL  DIVISIOK. 

During  the  sirring  and  early  summer  of  this  year,  the  laboratory  has 
been  engaged  in  analyses  of  samples  which  had  been  forwarded  by 
con!idspondents  from  various  parts  of  the  United  States.  In  great  part 
these  examinations  were  directiy  in  the  interest  of  fiEurmers,  or  of  those 
w:]u>se  avocations  are  connected  with  agriculture.  The  variety  of  work 
has  been  similar  to  that  of  preceding  years,  embracing  the  examination 
of  minerals,  ores,  earths,  products  from  various  manufactures,  special 
investigations  in  technical  branches  of  industry,  and  analyses  of  field 
products.  The  amount  of  work  which  flows  in  upon  the  laboratory  is 
necessarily  large,  from  the  grftat  extent  of  territory  whence  it  is  derived, 
and  the  number  of  our  correspondents.  In  former  reports  the  numerous 
instances  in  which  parties  seek  to  use  the  laboratory  to  further  private 
interests  have  been  alluded  to,  and  I  take  occasion  to  repeat  with  em- 
phasis that  the  proper  aims  of  an  agricultural  laboratory  cannot  be  sub- 
served under  a  practice  which  admits  of  a  constant  and  desultory  occu- 
pation of  the  time  of  the  chemists.  A  large  force  of  practical  analysts, 
with  copyists  and  clerks,  would  be  required  to  dispose  of  all  the  scientific 
work  which  has  thus  accumulated  under  the  former  interpretation  of  the 
duties  of  this  division.  In  the  future  the  increase  of  this  species  of  ser- 
vice will  not  be  deemed  advisable,  for,  although  it  yields  much  informa- 
tion which  is  beneficial  to  localities,  it  absorbs  attention  which  might 
otherwise  be  devoted  to  work  of  more  general  utility.  From  the  month 
of  July  to  the  present  time,  but  Uttie  analytic  work  has  beei(i.done^  owing 
to  the  transfer  of  the  laboratory  from  the  Patent  Office  building,  wd 
the  peoeasarily  slow  perfpJma^ce  of  fit©  vork  of  jpfittijng. 
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lu  compliance  witli  drculars  from  this  office  addressed  to  yarions 
State  agricultural  societies,  requesting  sainples  of  average  quality  of  tbe 
cereal  croi>s  of  this  year,  for  the  purposes  of  chemical  analysis  to  deter 
mine  their  relative  richness  in  food  elements,  returns  are  being  received. 
When  the  number  is  complete,  so  as  to  represent  the  production  of  the 
whole  country,  this  extensive  investigation  will  be  undertaken,  and 
will  form  the  burden  of  the  work  of  the  laboratory  for  the  coming  year. 
It  is  by  means  of  such  exx>eriments,  which  no  individual  society  or  insti- 
tation  could  successfuUy  prosecute,  that  the  department  may  be  made 
most  useftil  to  the  country. 

The  appropriation  destined  for  the  laboratory  has  been  nearly  expended 
in  the  general  fitting  up  of  the  laboratory  with  new  cases,  shelving, 
tables,  and  in  the  renovation  of  the  old  work. 

Through  the  courtesy  of  the  Smithsonian  Institution,  the  department 
has  been  enabled  to  purchase  to  advantage  in  Europe  chemical  apparatus 
and  materials,  which  have  been  forwarded  with  care  and  have  arrived  in 
safety.  The  purchase  was  made  in  the  most  judicious  manner,  consid- 
ering the  sum  which  remained  for  use  after  the  necessary  expenditure  in 
fitting  up  the  cabinet,  &o.  The  laboratory  wOl  be  in  a  few  weeks,  when 
all  shall  have  been  put  in  place,  in  good  working  order,  and  well  adapted 
for  the  general  applications  of  chemistry  to  analytic  purposes.  As  so 
much  of  the  current  appropriation  has  been  expended  on  wood-work, 
the  chemist  has  been  unable  to  obtain  all  of  the  fine  chemicals  and 
chemico-physical  apparatus  which  a  government  laboratory  needs  in 
order  to  be  prepared  for  that  variety  and  amount  of  general  or  special 
work  to  which  such  an  institution  should  be  devoted.  It  is  proposed 
that  the  appropriation  of  the  coming  year  be  allocated  to  this  purpose. 

The  necessity  of  connecting  a  chemical  laboratory  with  the  Depart- 
ment of  Agriculture  has  been  admitted ;  but  it  may  be  afGbmed  that  the 
direction  in  which  it  should  be  employed  is  hardly  yet  appreciated.  It 
is  only  by  reviewing  the  work  done  in  European  laboratories,  which  are 
fostered  by  the  several  governments,  that  the  right  application  of  an 
agricultural  laboratory  is  rendered  apparent.  That  chemical  science  may 
be  brought  in  more  immediate  connection  with  agricultural  experiences, 
there  should  be  established  an'exi)erimental  garden  as  a  portion  of  the 
g^eral  farm,  having  for  its  special  object  the  cultivation  of  plants  or 
crops,  under  certain  specified  conditions,  in  which  every  element  of  growth 
niay  be  under  observation.  It  is  by  such  co-ojKiration  of  garden  and 
laboratory  that  those  researches  of  Payen,  Boussingault,  ViUe,  Hoffinan, 
Corenwinder,  and  others,  have  been  carried  out;  and  I  would  therefore 
feoonmiend  that  an  appropriation  be  made  for  this  purpose. 

As  an  integral  part  of  this  division  there  has  been  commenced  the 
formation  of  an  economic  mineralogical  cabinet,  which  will  serve  not 
only  to  illustrate  the  relation  of  soils  to  the  parent  rock,  but  will  also 
form  the  nucleus  of  an  industrial  collection,  illustrating  the  lithological 
riches  of  the  country  which  are  available  fir  architectural  and  other  art 
porposes. 
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SNT0M0L06T. 

The  labors  of  tlie  entomological  division  have  greatly  increased  during 
the  past  year.  Letters  of  inquiry  in  regard  to  insects  destructive  to  the 
crops  have  been  far  more  numerous  than  formerly.  The  ravages  of  the  - 
cotton  army- worm  at  the  south,  and  of  the  potato-bug,  and  locust  at  the 
west,  have  aroused  the  attention  of  farmers  and  cultivators  generally, 
and  excit<>d  an  unusual  degree  of  interest  in  the  subject  of  practical  ento- 
mology. 

As  lands  are  brought  under  cultivation,  insects  which  formerly  preyed 
upon  indigenous  weeds,  finding  cultivated  plants  more  attractive  and 
congenial  food,  have  multiplied  so  rapidly  as  to  alarm  the  farmer  and 
stimulate  inquiry  into  their  habits  and  the  means  for  their  destruction. 
Letters  on  these  subjects  are  daily  received,  many  containing  specimens 
ofHhe  inseots  either  known  or  supposed  to  be  injurious,  with  details  of 
the  damage  done,  the  means  used  to  prevent  their  depredations,  and  the 
success  or  failure  attending  them.  This  correspondence  is  filed  as  a 
record  of  the  progress  of  entomology.  All  the  insects  thus  received,  if 
new  or  hitherto  undescribed,  have  been  figured  by  Professor  Glover,  and 
copies  of  the  plates,  twenty  to  thirty  in  number,  have  been  added  to  the 
large  collection  in  the  museum,  now  comprising  about  one  hundred  and 
eighty  plates,  containing  from  twenty  to  fifty  figures  each,  l^ese  insect 
illustrations,  accompanied  as  they  are  by  names  and  references  to  habits 
and  means  of  destruction,  form  one  of  the  most  useful  and  instructive 
features  of  the  museum  of  which  they  are  a  part. 

THE  IfUSBUlkL 

In  removing  from  the  Patent  Office  to  the  new  building  of  the  depart- 
ment it  was  found  that  many  of  the  specimens  of  natural  history  were  so 
much  injured  by  dampness  and  confiequent  mold  as  to  be  unfit  for  the 
uses  of  the  collection ;  these  were  destroyed,  and  it  will  bo  necessary  to 
replace  them  with  new  and  better  tji)e8.  It  is  also  deemed  important  to 
procure  type  specimens  of  pure-bred  domestic  fowls,  and  some  of  the 
smaller  farm  animals. 

Now  that  adequate  accommodations  are  furnished  for  the  museum,  it 
is  hoped  that  greater  interest  will  be  shown  by  agricultural  and  horticul- 
tural societies  of  the  difi'erent  States,  and  that  samples  of  grain,  fruits, 
&c.,  wiU  be  more  freely  contributed  than  heretofore,  so  that  exich  may 
be  fully  represented  at  the  capital  of  our  national  government.  It  is 
designed  as  soon  as  possible  to  duplicate  this  collection,  for  the  paqjose 
of  aiding  the  several  States  to  establish  museums  of  their  own,  in  which 
the  agriculture  and  natural  history  of  the  various  sections '  may  be  cor- 
rectly represented. 

There  are  already  collected  about  fifteen  hundred  samples  of  foreign 
cereals  and  vegetable  seeds,  which  for  want  of  room  and  proper  conve- 
juences  have  never  been  exhibited;  and  about  the  same  quantity  of 
native  grains,  seeds,  &c,  a  portion  of  which  were  shown  in  the  old  rooma. 
It  should  be  understood  that  this  is  not  Intended  to  be  a  mere  coUeotiofn 
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of  beautiftd,  amque,  or  curious  specimens,  but  a  cabinet  of  Fel'erence, 
where  the  merits  of  each  group  may  be  shown,  together  with  their  uses, 
habits,  and  adaptability  to  various  sections  of  the  country.    It  has  been 
plannecl  with  a  design  enti? ely  utilitarian  by  the  entomologist  and  natu- 
ralist of  the  department,  undOT  whose  special  charge  it  is,  and  who  has 
here  created  a  substantial  foundation  for  a  great  national  agricultural 
and  economic  repository  of  useful  knowledge.    A  glance  at  what  has 
already  been,  done,  and  a  consideration  of  the  scope  and  bearings  of  the 
plan,  cannot  fail  to  recommend  it  to  popular  favor  and  insure  its  perma- 
nence as  a  most  desirable  adjunct  of  the  department,  worthy  of  the  fos- 
tering care  of  the  government. 

ErPERIMENTAL  GARDEN. 

The  distribution  of  plants  from  the  garden  during  the  past  year  em- 
braced thirty  thousand  plants.  Many  thousands  of  scions  and  cuttings 
of  fruit  trees  have  also  been  disseminated.  Great  care  is  taken  to  pre- 
serve the  nomenclature,  to  guard  against  errors  in  the  numerous  varie- 
ties cultivated.  The  utility  of  the  garden  is  not  confined  to  the  propa- 
gation and  distribution  of  useful  plants.  The  information  derived  fipom 
observation  of  their  growth  is  of  great  benefit  to  the  department  in  its 
correspondence.  Questions  relative  te  fi-uit  trees,  medical,  and  other 
nsefiil  plants,  are  daily  considered,  which  could  not  be  satisfactorily  an- 
swered without  the  aid  of  the  garden.  The  progress  of  horticulture  has 
never  been  so  rapid  in  the  country  as  it  is  at  the  present  time ;  and  the 
great  increase  of  new  firdts  and  plants  demands  vigilant  attention  and 
considerable  means  to  maintain  and  complete  the  coDection,  since  the 
knowledge  derived  from  experiments  with  new  varieties  to  be  useftd 
must  be  prompt. 

It  is  necessary  that  the  legitimate  operations  of  the  garden  should  be 
kept  in  view.  It  cannot  be  either  useful  or  expedient  for  the  depart- 
Dient  to  propagate  or  disseminate  plants  indiscriminately,  a  supi)osition 
that  seems  prevalent,  judging  firom  its  correspondence.  Orders  are 
received  for  almost  every  description  of  plant,  entailing  a  vast  amount 
of  unnecessary  correspondence,  since  all  such  orders  are  entirely  out  of 
'place,  and  utterly  beyond  the  means  and  inconsistent  with  the  objects 
of  the  department. 

DEPARTi^IEKT  GROUNDS  AND  AllBORETU^I. 

The  grounds  connected  with  the  new  building  are  being  rapidly  im- 
proved. The  adoption  of  a  well-matured  plan,  before  commencing  active 
operations,  has  tended  to  facilitate  the  execution  of  the  work  at  those 
points  laore  immediately  i)re8sing.  The  roads  and  walks  in  close  prox- 
^itj  to  the  building  have  been  constnicted  as  far  as  practicable  with 
the  time  and  means  at  command.  A  portion  of  the  main  road  has  been 
finished  with  a  concrete  surface,  which  has  proved  even  more  satisfac- 
tor}-  than  was  anticipated.  This  road,  while  it  is  no  more  expensive 
than  one  of  granite  properly  macadamized,  has  many  and  great  advan- 
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tages  over  ouo  constructed  in  that  mode.  It  at  once  presents  a  Bnu)oth, 
bard  surface,  which  it  constantly  maintains,  and  its  entire  freedom  from 
vegetation,  such  as  mosses  and  other  weeds,  will  be  an  annual  saving  of 
many  hundreds  of  dollars,  with  the  additional  advantage  that  there  is 
no  probability  of  any  necessity  for  repairs. 

The  main  feature  of  the  plan  is  the  arboretum.  This  it  id  proposed  to 
make  as  perfect  az^d  complete  in  species  and  varieties  as  the  climate  will 
admit,  and  will  prove  of  great  benefit  in  the  workings  of  the.  department. 
With  a  strictly  botanical  arrangement  the  idea  of  landscape  effect  is 
happily  combined ;  and  m  designing  tlie  roads  the  ultimate  connection 
of  the  contiguous  reservation  has  been  kept  in  view,  admitting  of  a  uni- 
form style  of  improvement  with  the  surrounding  grounds  in  the  highest 
order  of  landscape  gardening.  This,  in  addition  to  the  intrinsic  utili- 
tarian value  of  the  collection,  cannot  fiiil  in  giving  great  attraction  to 
these  grounds. 

The  department  is  constantly  engaged  in  procuring  specimens  of  rare 
plants  for  practical  uses.  The  most  important  of  these  are  collections  of 
both  hardy  and  exotic  plants  used  in  medicine,  the  fine  arts,  dyeing, 
and  in  manufactures.  In  the  arboretum  wiU  be  found  all  that  are  suf- 
ficiently hardy  to  stand  unprotected  in  this  climate ;  but  the  most  valua- 
ble will  require  protection — some  constantly,  others  only  during  the  pro- 
gress of  acclimatization.  A  commodious  range  of  glass  structures  should 
therefore  be  provided  at  once  for  these  purposes.  A  design  with  detailed 
plans  of  suitable  buildings  is  in  course  of  preparation,  and  wiU  be  sub- 
mitted for  consideration  when  completed. 

CULTIVATION  OF  RURAL  TASTE. 

While. all  these  improvements  will  be  highly  utiTitarian  in  their  aim, 
the  love  of  rural  life  is  worthy  of  the  most  careful  culture.  In  this  con- 
nection it  is  proper  to  observe  that  one  of  the  most  certain  means  of 
encouraging  a  taste  for  rural  pursuits,  both  in  agriculture  and  horticul- 
ture, and  of  instilling  a  desire  for  the  study  of  botany  and  vegetable 
physiology,  is  that  of  proper  embellishment  of  school-house  and  college 
grounds.  Surround  these  seats  of  learning  with  an  extensive  variety  of 
tre€S  and  shrubs,  with  the  name  of  each  conspicuously  attached,  arranged 
with  artistic  discrimination,  and  the  minds  of  students  will  necessarily 
be  drawn  to  the  study  of  the  vegetable  kingdom.  To  know  how  to 
plant  and  cultivate  a  tree  should  certainly  be  a  knowledge  i)ossessed  by 
every  person,  whatever  his  proposed  profession  or  aim  in  life.  This  is 
obvious  to  every  reflecting  mind;  yet  there  is  a  total  want  of  this 
variety  of  external  attractions  in  these  institutions,  for  which  there  is  no 
possible  excuse. 

DISTRIBUTION  OP  SEEDS. 

The  seeds  contracted  for  by  my  predecessor,  (with  the  exception  of  the 
«?heat,  which  was  imported  by  myself,)  under  the  very  liberal  appropri- 
ation of  the  past  fiscal  year,  have  been  distributed  extensively,  and  as 
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Tadidenfily  as  the  nature  of  the  case  would  admit.  Among  the  thousands 
of  applicants  for  these  favors  from  every  portion  of  the  United  States  it 
has  been  difficult  always  to  discriminate,  but  great  care  has  been  taken 
to  plaoe  them  in  the  hands  of  those  appreciating  most  ftdly  the  object  of 
the  government  in  the  appropriation,  and  their  obligation  to  the  depart- 
ment to  make  the  niiost  intelligent  and  careful  test,  to  disseminate  the  pro- 
duct throughout  the  community  in  which  they  reside,  and  to  report  to  the 
department  the  results  of  experiments.  While  many  recipients  give  lit 
tie  attention  to  the  invariable  request  going  forth  with  every  package 
of  seeds  and  plants,  it  is  gratifying  and  encouraging  to  note  the  reports 
of  many  successful  exiKjriments,  especially  upon  the  staple  cereal  pro- 
ducts. The  result  of  a  single  importation  of  wheat  has  alone  been  worth 
moie  than  an  annual  appropriation  for  the  whole  department. 

Our  floral  wealth  has  been  enriched  by  the  introduction  of  new  and 
rare  varieties  of  seeds  and  plants.  Much  attention  has  also  been  given 
to  the  extension  of  our  knowledge  of  pharmaceutical  plants,  and  their 
adaptation  and  acclimatization  in  various  portions  of  our  widely  extended 
domain.  The  same  may  be  said  of  the  fiber-producing  plants.  The  cul- 
tivation of  the  citrus  family,  and  other  sub-tropical  productions,  and 
their  introduction  into  Florida  and  othef  i)ortions  of  our  country  favor- 
able to  their  growth,  has  received  earnest  attention. 

From  every  portion  of  the  globe  seeds  and  plants,  and  information  as 
to  their  culture,  have  been  sqpcessfully  obtained,  and  the  results  promul- 
gated through  the  annual  and  monthly  reports.  The  care  bestowed  upon 
this  work,  in  reforming  the  former  pernicious  system  has  been  onerous 
and  difficult,  but  I  trust  will  ultimately  be  properly  appreciated  even  by 
those  whose  individual  interests  may  have  been  affected,  and  approved 
by  enlightened  agriculturists  of  the  coimtry  as  one  more  wortby  of  the 
nation. 

Every  day's  experience  develops  the  importance  of  a  more  liberal 
appropriation  for  this  i)articular  branch  than  was  given  it  for  the  present 
fiscal  yi»tr,  which  was  less  than  a  third  of  the  appropriation  of  the 
previous  year.  New  objects  in  this  connection  have  been  developed 
demanding  special  attention.  The  arrangements  for  an  extended 
exchange  with  foreign  countries  of  our  valuable  cereal  and  forest  tree 
seeds  properly  come  under  this  head,  and  will  draw  heavily  upon  this 
hmited  appropriation;  but  it  is  viewed  as  one  of  paramount  importance, 
and  destined  to  add  greatly  to  our  national  wealth. 

The  economy  of  a  judicious  distribution  of  seeds  by  the  national  gov- 
emment  is  scarcely  understood  or  appreciated.  An  illustration  or  two 
^  prove  suggestive  in  investigating  its  benefits.  At  a  low  estimate 
our  wheat  yield  is  reduced  six  bushels  j)er  acre  by  cultivation  of  new 
lands  for  ten  years.  If  one  bushel  per  acre  only  is  accredited  to  seed 
deterioration  that  might  be  remedied  by  a  proi)er  wheat  distribution, 
the  aggregate  will  be  eighteen  million  bushels,  worth  $30,000,000.  Oats 
degenerate  more  rapidly  than  wheat,  and  it  is  perfect^  practicable  to 
increase-  the  value  of  the  crop  t^n  per  centum  by  clinn/re  of  seed,  and  this 
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increase  should  at  least  be  equivalent  to  $15,000,000.  And  so  thej3en< 
fit  might  be  aggregated  till  it  represented  more  millions  than  the  se« 
distribution  of  this  department  has  ever  cost  in  thousands  in  any  yea 
of  its  existence.  If  nine-tenths  of  the  seed  distributed  are  sheer  wast< 
and  a  single  tenth  is  judiciously  used,  the  advantage  to  the  country  ma 
be  tenfold  greater  than  the  annual  appropriations  for  agriculture.  Thi 
is  fully  shown  by  the  records  of  the  department. 

The  following  statement  exhibits  the  disposition  made  of  the  seeds  ui 
der  the  appropriation  firom.  the  1st  December,  1867,  to  1st  December,  180$ 

Total  number  of  packages  and  papers  distributed,  592,398,  whic 
includes  32,127  sacks  of  winter  wheat  imported  by  the  present  CommL 
sioner,  as  follows:  To  members  of  Congress,  223,672;  to  agricultun 
and  horticultural  societies,  98,861;  to  statistical  correspondents,  86,391 
to  individuals  on  applications,  183,474 ;  total,  692,398. 

FINANCIAL. 

In  presenting  for  your  consideration  the  financial  condition  of  th 
department,  it  is  gratifying  to  have  it  in  my  power  to  state  that  th 
expenditures  under  each  appropriation  have  come  within  the  sum 
appropriated. 

There  has  been  expended  since  December  4, 1867 — the  date  of  m 
entry  upon  the  duties  of  Commissioner — $217,400,  leaving  a  balanc 
unexpended  of  $103,600  for  the  remaindGr  of  the  fiscal  year  ending  Jun 
30, 1869. 

The  report  of  Mr.  Cluss,  the  architect  employed  to  superintend  tb 
erection  of  the  building,  and  the  necessary  fitting  and  furnishing,  show 
the  completion  of  the  whole  tu  a  substantial  and  workmanlike  manne: 
embracing  the  laboratory  with  its  new  and  complete  chemical  apparatui 
and  the  museum  with  its  convenient  and  tasteful  arrangement  of  casei 
and  the  library,  at  a  total  cost  of  about  $140,000. 

The  balances  under  each  head  are  deemed  sufficient  to  meet  all  futui 
demands  of  the  present  fiscal  year. 

In  view  of  the  completion  of  the  builijjng  in  all  its  internal  arrange 
ments,  the  sphere  for  the  operations  of  the  department  has  been  mat 
rially  enlarged,  and  it  is  now  prepared  to  assume  its  proper  rank  as  tl 
representative  department  of  a  largely  predominating  class. 

The  work  of  each  division,  with  its  modtvs  opera/tidij  has  been  outline 
in  this  report,  and  new  ideas  suggested  by  the  working  of  the  depar 
ment  have  been  advanced  for  your  consideration  as  worthy  the  encou 
agement  of  Congress  as  a  part  of  the  whole  system,  and  in  fact  indispei 
sable  to  its  successful  operation.  My  estimates  for  the  next  fiscal  yei 
are  based  upon  these  important  measures  for  the  enlargement  and  dive 
sification  of  the  industrial  interests  of  the  country,  and  I  trust  they  ma 
be  met  in  a  liberal  and  justly  appreciative  spirit. 

HOEACE  OAPEON,  Commissioner. 

His  Excellency  Andrew  Johnson, 

PrfiHiUfvt  of  fhs  United  StaUji, 
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WAflHiNaTON,  November  20, 1868. 

8i$:  I  have  the  honor  to  report  the  completion  of  the  work  under  the 
contract  for  erecting,  fitting  up,  and  furnishing  the  new  building  for  the 
accommodation  of  the  depa^ment  under  your  charge.  All  the  work 
enumerated  in  the  estimate  has  been  done  within  the  limits  of  the  appro- 
priations made  by  Congress. 

In  executing  the  work  a  strict  compliance  with  the  letter  and  spirit  of 
the  appropriation  bills  was  adhered  to  throughout.  The  appropriation 
for  all  the  work,  properly  within  the  province  of  the  builder,  being  under 
one  head,  it  was  advertised  for  according  to  law,  and  given  out  in  toto 
to  the  lowest  responsible  bidder.  The  appropriations  subsequently 
imade  for  fitting  out  and  furnishing  the  building  being  under  separate 
heads,  were  given  out  directly  to  mechanics  and  business  men  of  highest 
reputation  in  their  different  branches.  Superior  quality  of  work  and 
material  have  thus  been  obtained  at  very  moderate  rates. 

The  isolated  position  of  the  building  has  involved  a  considerable  outlay 
for  the  connections  with  the  gas- works  and  water- works  of  the  city,  as 
also  for  sewerage  leading  to  the  Washing1:on  city  canal. 

The  building  is  now  finished,  with  the  exception  of  a  few  rooms  in  the 
basement  and  the  attic  story,  which  were  not  included  in  the  estimates. 
An  abundant  supply  of  gas  has  been  provided  for,  since  it  forms  the  heat- 
ing power  for  the  operations  in  the  laboratory.  Aside  from  the  supply  of 
water  for  the  accommodation  of  the  office  rooms,  laboratory,  closets,  and 
boilers,  pii)es  of  extra  size  have  been  carried  up,  feeding  fire-plugs  in  the 
BCTeral  stories.  A  steam-heating  apparatus  is  in  successful  operation; 
the  boilers  being  of  sufficient  size  to  heat  also  the  attic  st-ory  when  finished. 
•  All  the  principal  rooms  and  corridors  of  the  building  have  been  laid 
off  in  chaste  panels,  painted  in  encaustic  oil  colors,  the  ceiling  being 
frescoed.  The  vestioule  and  main  staircase  have  received  a  strictly  artis- 
tic finish.  The  large  haU  in  the  second  story,  appropriated  to  the  museum 
of  agriculture,  has  been  frescoed  with  due  regard  to  its  national  import- 
ance, the  coat  of  arms  of  the  United  States,  surrounded  by  the  escutcheons 
of  the  thirty-seven  States  of  the  Union,  taking  a  prominent  part  in  the 
embellishment. 

The  American  wood-hanging,  that  ingenious  new  patent  which  makes 
the  products  of  the  forest  in  their  primeval  beauty  directly  subservient 
to  the  highest  efforts  of  the  decorator,  appeared  peculiarly  fitting,  and 
has  been  applied  for  the  finish  of  the  suite  of  rooms  occupied  by  the 
Commissioner. 

Candelabras  and  massive  chandeliers  have  been  put  up  ^t  all  places 
where  there  was  an  immediate  necessity  for  them. 

All  the  office  rooms  of  the  building  have  been  furnished  with  substan- 
tial carpets,  and  the  desks,  furniture,  and  cases,  have  been  replenished 
to  the  full  extent  of  the  means  at  command.  The  laboratory  has  also 
been  fitted  out  of  the  appropriation  for  ihe  building  with  a  fine  set 
of  new  instruments  and  apparatus,  which  was  imi)eratiyely  required  for 
the  transaction  of  the  chemist's  operations. 

The  museum  has  been  partly  filled  with  absolutely  dust-proof  cases 
of  fiolid  walnut  shaped  in  the  best  style  of  the  art.  each  case  being  glazed 
with  three  hundred  square  feet  of  pure  white  glass,  and  provided  with 
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the  most  approved  bronzed  loc^s  and  fastenings.  The  insjifficiency  iof  tiic 
appropriation  could  not  have  been  constmeu  to  require  a  full  wpp^y  of 
indifferent  material  and  workmanship. 

The  sum  total  of  all  the  appropriations  exx)ended,  inclusive  of  sewerage, 
furniture,  carpets,  and  scientific  apparatus  for  laboratory,  is  $140,420, 
and  the  ouilding  contains  five  hundred  and  sixty-five  thousand  cubic 
feet  of  available  space.  The  cost  is,  therefore,  but  twenty-four  and  three- 
quarter  cents  per  cubic  foot,  which  compares  most  favorably  with  any 
similar  edifice  erected  by  government  or  private  individuals. 

ADOIiPH  CLUSS,  Architect. 

Hon.  HoBACE  Capeon, 

Commissioner  of  Agriculture. 
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Pm :  I  have  the  satisfaction  of  reporting  another  year  of  agricultural 
prosperity,  in  which  gamers  have  been  full,  and  food  products  for  the 
sustenance  of  forty  millions  of  human  beings  have  been  abundant,  and 
within  the  means  of  the  humblest,  while  prices  have  been  moderately 
remunerative  to  the  producer. 

JChe  tendency  of  population  to  the  cities  and  to  unproductive  and 
Bi>eculative  employments  is  lessmaiked  than  heretofore;  theyouugman^ 
looking  for  a  career  of  business,  now  turns  to  agricultui'e  as  an  industry 
worthy  of  his  education  and  aspiration.  The  capitalist,  unlike  the  specu- 
lator holding  as  a  desert  thousands  of  fertile  acres,  now,  sometimes^ 
enters  the  arena  of  agriculture,  and  shows  the  farmer,  doubtful  of  the 
profit  of  his  business,  that  a  man  of  brains  and  means  can  legitimately 
hold  and  thoroughly  and  profitably  cultivate  ten  tiiousand  acres.  The 
defeated  warrior  in  a  cause  forever  lost  is  i)atiently  and  chcerfuHy  fol- 
lowing a  war-horse  that  is  now  a  plow-horse ;  and  the  ireedman,  unused 
as  he  is  to  self-control  and  proverbially  unmindfiil  of  liis  coming  wantSy 
is  more  faithful  and  efiicient  as  a  free  laborer  than  he  was  in  previous 
years.  Invention  and  mechanical  skill  were  never  more  active  and  beneli- 
cent  in  their  gills  to  productive  industry.  AU  these  favorable  indicar 
tions  point  to  increased  abundance  in  the  future  to  meet  the  requirements 
of  a  rapidly  increasing  population,  and  a  more  ample  and  luxurious  style 
of  living. 

The  approaching  completion  of  the  Pacific  railroad  is  already  oi)enin^ 
to  cultivation  the  fertile  plains  that  were  formerly  held  as  deserts,  an  J 
the  valleys  of  the  Rocky  Mountains,  enlarging  our  field  for  the  collection 
of  agricultural  statistics,  and  furnishing  home  supplies  to  the  miners  and 
railroad  builders  of  the  new  west. 

The  ex;tent  and  constantly  changing  condition  of  our  vast  territory 
render  attempts  at  detailed  estimates  of  production  somewhat  hazardous; 
ye^t,  so  far  as  opportunity  has  been  afforded  for  verification^  the  results 
have  been  quite  satisfactory.  As  to  the  new  and  r^idly  growing  settle- 
ments of  the  West  which  were  scarcely  commencea  at  the  date  of  the 
last  census,  it  is  simply  impossible  to  attain  a  high  degree  of  W^itracy 
witiiout  a  carefid  eemsus  annually. 
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The  ofioal  tabulations  of  estimates  are  preceded  by  more  comprehen* 
me  statements  concerning  the  principal  crox>s  of  the  country. 

WHEAT. 

A  disposition  to  increase  the  breadth  of  wheat-planting  was  evident 
early  in  the  season,  and  in  all  parts  of  the  country.  Few  England  felt 
the  impulse  slightly  in  the  spring  sowing,  though  the  eastern  crop 
scarcely  affects  the  grand  aggregate.  The  increase  was  mainly  in  win- 
ter wheat,  except  in  Minnesota,  Iowa,  and  Nebraska.  Texas  failed  to 
attain  the  acreage  of  the  previous  year,  and  Kentucky  and  Wisconsin 
scarcely  equalled  their  area  in  1868. 

The  early  reports  of  condition  were  generally  favorable,  and  noted  by 
the  absence  of  winter-killing,  except  to  a  very  limited  extent^  princi- 
pally in  Kentucky  and  Tennessee.  Bust  was  prevalent  only  in  small 
areas,  and  to  a  slight  extent;  and  was  more  frequently  reported  in  the 
States  between  Maryland  and  Georgia,  and  in  Kentuc^,  than  else- 
where. 

In  June  the  prospect  was  unusually  cheering,  promising  a  better  yield 
than  in  any  season  since  1863,  and  with  a  larger  acreage  than  ever 
before,  rendering  probable  an  aggregate  production  of  nearly  a  bushel 

G  capita  more  than  the  supply  of  the  previous  year.  The  excessive 
it  in  the  latter  part  of  June  and  the  month  of  July,  which  served  *to 
perfect  the  grain  in  deep,  well  drained  soils,  wrought  decided  injury  in 
checking  the  full  growth  of  the  stalk  and  shriveling  the  ripening  ker- 
nels, in  loose  prairie  soUs,  and  in  undrained,  surface-scratched  belds,  so 
numerous  in  the  defective  cultivation  of  the  present  day.  There  was 
little  complaint  of  insect  attacks,  and  quite  as  Uttle  loss  from  blight  and 
rust,  or  casualties  of  any  kind,  yet  the  loss  to  production  by  this  unsuit- 
ableness  of  temperature  to  soil  and  cultivation  was  probably  not  less 
than  twenty  millions  of  bushels. 

The  estimated  increase  over  the  previous  crop  (of  212,000,000)  was 
ftbont  18,000,000,  the  aggregate  production  of  1868  being  estimated  in 
round  numbers  at  230,000,0(K)  bushels.  This  increase  was  obtained  west 
of  the  Mississippi,  the  older  States  faiLing  to  furnish  the  quantity  ^p^r 
^opita  produced  in  1867 — foiling  to  advance  with  increase  of  x)opidation. 

ProffrcM  of  tcheat-growing  westward, — ^The  progress  of  wheat-growing 
westward  is  a  significant  feature  of  our  agriculture.  In  nine  years, 
since  1859,  it  has  been  out  of  all  proportion  to  the  increase  of  population 
in  the  same  section.  West  of  the  Mississippi,  in  1859,  the  quantity  har- 
^ted  was  about  25,000,000  bushels;  in  1867  it  had  increased  to 
^)000,000  bushels ;  and  in  1868  the  product  was  70,000,000  bushels.  Nine 
years  ago  the  prox>ortion  produced  was  but  fourteen  per  cent. ;  now  it  is 
%ty  per  cent  of  the  total  product.  At  this  rate  of  increase  more  than 
hHiof  the  wheat  of  l^e  country,  ere  many  years  shall  elapse,  will  be 
grown  west  of  the  Mississippi — ^probably  before  this  western  section 
^  have  half  the  population  of  tiie  area  east  of  it. 

A  comparison  of  the  movement  of  wheat  production  in  some  of  the 
principal  wheat-growing  States  will  illustrate  this  state  of  fitcts : 
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The  wheat  production  of  the  three  States  first  named,  as  shown  above, 
is  mainly  the  growth  of  the  past  twenty  years ;  that  of  Illinois,  so  rapidly 
progressive  between  1849  and  1859,  has  made  a  slow  advance  since, 
while  the  i)roduct  of  Ohio  and  Indiana,  as  compared  with  the  advance 
of  population,  is  an  actual  reduction,  notwithstanding  the  fact  that  there 
are  millions  of  acres  in  the  former  State  yet  in  original  forest,  and  in  the 
latter  a  still  larger  area,  both  in  forest  and  prairie^  not  yet  subdued  by 
tiie  plow. 

The  following  statement,  furnished  by  J.  M.  Shaffer,  secretary  of  the 
Iowa  Agricultural  Society^  shows  the  rapidly  increasing  quantity  of  sur- 
plus wheat  shipped  (by  rail  only)  from  Iowa : 


BoslieU. 

1865 3, 331, 769 

1866..... 4,740,440 


Bu8h«U. 

1867 6, 539, 628 

1868 :....:. 8, 843, 162 


The  reason  for  this  tendency  is  obvious.  The  pioneer  upon  the  prai- 
ries is  a  wheat-grower,  because  wheat  is  a  cash  crop,  and  demands  a 
small  outlay  of  labor;  he  depends  upon  ite  proceeds,  not  only  for  a  liy« 
ing,  but  for  farm  improvements,  the  purchase  of  stock  and  farm  imple- 
ments, and  for  the  erection  of  a  farm-house  in  place  of  the  log  shanty, 
and  for  barns  and  shelters  instead  of  straw-covered  sheds  and  straw 
stacks.  He  knows  there  is  danger  of  reducing  the  productive  value  <rf 
his  land,  but  its  original  cost  was  an  insignificant  fraction  of  its  intrin- 
sic value,  which  is  more  than  repaid  by  the  net  proceeds  of  a  single 
crop.  He  cares  little  for  a  small  diminution  of  productive  capacity, 
while  he  can  fence  and  stock  his  farm,  and  place  money  in  bank,  frt)m  the 
sale  of  successive  crops  of  wheat,  and  then  sell  the  naked  land  for  tenfold 
its  original  cost.  Immediate  returns,  with  the  least  labor  and  capital, 
are  the  object  of  the  pioneer.  As  an  expedient,  for  a  poor  man,  the  pres- 
ent practice  may  be  tolerated ;  as  a  regular  system  of  fiarm  manage- 
ment, it  is  reprehensible  and  ruinous.  It  will  doubtless  continue  in  vogue 
till  our  virgin  wheat  lands  are  run  over  by  pioneers,  who  will  ultimately 
be  succeeded  by  scientific  fiarmers  who  will  practice  rotation,  draining, 
irrigation,  in .  certain  sections,  and  fertilizadon  from  home  resources, 
when  tiie  yield  will  be  greatly  increased  and  crops  will  be  surer. 

The  relative  area  of  wheat  must  therefore  continue  its  decrease  east- 
ward, and  its  increase  westward,  till  our  agriculture  changes  froni  its 
chrysaliB  state  te  its  development  as  a  complete  system.  At  present 
our  agriculture  suffers  from  want  of  balance  between  exhaustive  and 
restorative  crops ;  from  an  undue  preponderance  of  bread  crops,  cotton, 
tobacco,  and  other  products  consumed  away  from  the  farm  and  never 
in  any  of  thep  elements  returned  to  the  soiL  Boot  crops  and  hay,  fed 
upon  the  farm,  tend  to  increase  the  producing  capacity  and  market  value 
of  land,  and  may  properly  be  regarded  as  restorative  crops.  Oom,  when 
fed  to  hogs  and  cattle  on  the  farm,  may  perhaps  be  placed  in  that  cate- 
gory, but  a  large  proportion  of  the  crops  sent  to  domestic  or  foreign  mar- 
kets, whether  for  human  food  or  feed  for  horses  or  other  animals,  is 
utterly  lost  as  a  fertilizing  agency  upoa  the  farm. 

The  carefcd  observer  w5l  find,  upon  a  survey  of  the  statistics  of  pro- 
duction in  different  countries,  that  wherever  the  balance  is  in  favor  of 
restorative  crops,  the  yield  per  acre  is  highest,  and  vice  versa.  He  will 
almost  be  inclined  to  regard  the  yield  as  necessarily  in  proportion  to  the 
percentage  of  area  in  suoh  crops.  The  following  tabulation  presents  a 
fair  view  of  the  relative  pereeMtage  of  area  in  restorative  and  exhaust- 
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ive  crops  in  the  coantxies  named,  and  also  the  average  yield  of  wheat 
per  acre  in  each  of  those  conntries : 


Oonntry. 

Ezhaojitiye. 

Bestorative. 

Yield  of  whMt 
per  aero. 

Percent. 
33 
45 
54 
60 

Per  cent. 
(H 
55 
46 
40 

Bushels. 

28 

Pranu... 

17 

FnoM 

14 

United  StfttM....... 

12 

The  English  colonies  on  the  Pacific,  where  land  is  cheap,  follow  the 
exhaustive  practice  of  the  United  States,  rather  than  the  restorative 
system  of  the  mother  country,  and  the  result  is  shown  in  a  jield  of 
oere^  not  exceeding  our  own  rate  of  production. 

The  influence  of  the  Department  of  Agriculture  has  been  strongly 
directed  to  the  conservation  and  recuperation  of  all  the  elements  of  fer- 
tility in  our  soils,  and  to  the  encouragement  of  restorative  processes  and 
systems  of  cropping.  If  wheat  plantations  may  still  predominate 
beyond  the  Mississippi  and  Missouri,  there  is  no  excuse  for  failing  to 
inaugurate  a  complete  system  of  American  agriculture  in  niiuois  and 
more  eastern  States,  which  shall  be  self-sustaining  and  tending  con- 
stantly to  increase  or  production  and  profit. 

The  evil  tendency  of  slip-shod  culture  and  neglect  has  often  been 
shown  in  the  rapid  decrease  of  yield  and  reduction  in  quality.  It  is  not 
linter  wheat  alone  that  is  decreasing  in  value.  The  deterioration  oi 
spring  wheat  is  shown  conspicuously  by  the  inspection  returns  of  Mil- 
waukee, firom  which  it  appears  *that  fotir- tenths  of  the  receipts  of  the 
past  four  years  have  been  marked  *^  Number  2 ;''  in  1866  but  one-tenth 
was  -**  Number  1,"  and  more  than  a  fourth  "  Number  3 ;"  and  less  than 
one-half  in  the  four  years  has  been  accepted  as  "Number  1.'^  GChe 
statement  is  as  follows: 


Crop  of— 
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The  fiault  is  not  inherent  either  in  soil  or  climate.  It  is  fully  accounted 
fat  by  deficient  preparation  of  the  seed  bed,  rank  growth  of  grass  or 
weeds,  and  neglect  of  that  systematic  variety  in  cropping  necessary  for 
the  preservation  of  a  proper  equilibrium  in  the  elements  entering  into 
the  production  of  wheat. 

Quantity  required  for  consumption. — The  consumption  of  wheat  is 
increasing  in  this  country.  Formerly,  somewhat  less  than  a  barrel  of 
flour  yearly  per  capita  would  supply  the  bread  consumption.  "Rye  and 
Indian"  or  "brown  bread''  in  the  east,  and  com  bread  in  the  south,  were 
fer  more  generally  used  than  at  present,  and  constituted  the  real  "stall 
of  life."  A  barrel  of  flour  at  Christmas  was  the  entire  wheat  su[)ply  of 
the  year  for  a  large  class  of  southern  white  families,  while  of  course  the 
negroes  had  no  lour  bread,  except  a  casual  crumb  from  the  planter's 
kitchen.  Bailroads  have  had  a  wonderful  influence  in  equalizing  con- 
somption.    WhilCj  in  1860,  the  west  produced  nine  and  three-fourths 
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bushels  to  each  inhabitant,  Kew  England  yielded  but  eleven  quarts  to 
each  individual;  and  yet  the  traditional  brown  bread  has  nearly  disap- 
peared from  eastern  tables,  and  no  difficulty  is  experienced  in  obtaining 
fiill  supplies  of  flour,  since  the  building  of  the  network  of  railways  con- 
necting nearly  every  village.  Even  the  larger  cities,  crowded  with  tens 
of  thousands  of  laboring  poor,  show  little  if  any  diminution  in  con- 
sumption of  flour  during  tiie  past  three  years  of  high  prices.  There  is 
another  reason  for  increased  consumption  in  the  enlarged  facilities  for 
production,  by  means  of  machinery^  which  has  superseded  at  least  haJf 
of  the  manual  labor  formerly  required  in  cultivating,  harvesting,  and 
cleaning. 

In  1839  the  crop  was  84,823,272  bushels,  or  4.76  to  each  inhabitant; 
m  1849,  100,485,944,  or  4.33  to  each  individual;  in  1859,  173,104,924 
bushels,  or  5.50  per  capita;  in  1868,  by  estimates  of  this  department, 
230,000,000  bushels,  including  Oregon  and  the  territories,  which  are  not 
found  in  the  tables.  As  the  increase  of  population  was  thirty-five  per 
cent,  from  1840  to  1850,  and  also  from  1850  to  1860,  a  similar  pro  rata 
increase  fix)m  1860  to  1868  would  make  our  population  39,000,000.  If 
the  same  ratio  of  increase  could  be  expected  through  this  decade,  viz., 
thirty-five  per  cent,  in  population,  and  twenty-five  per  cent,  in  the  wheat 
yield  in  proportion  to  population,  the  crop  of  1869  would  be  292,000,000 
bushels,  and  that  of  1867  should  nave  been  more  than  260,000,000  bush- 
els. Though  far  better  than  the  two  preceding  crops — a  fair  yield  upon 
a  broad  area — ^it  probably  did  not  exceed  our  estimate,  224,036,600 
bushels,  exclusive  of  that  produced  by  Oregon  and  the  Territories.  Of 
course  there  is  no  expectation  of  permanency  in  the  rate  of  increase  of 
the  last  decade;  yet  with  the  prodigality  and  wastefulness  of  food  for 
which  our  people  are  noted,  there  is  no  reason  to  doubt  that  we  shsdl 
attain  a  consumption  at  least  as  large  per  capita  as  that  of  Great  Brit- 
ain, viz.,  six  bu^els,  in  addition  to  the  com  which  must  always  consti- 
tute an  item  in  our  subsistence.  The  rapid  dissemination  of  reapers 
and  threshers,  and  the  increasing  facilities  for  a  general  distribution  of 
wheat,  are  circumstances  favoring  a  lower  price  and  a  further  advance 
of  the  individual  rate  of  consumption.  The  present  increase  of  wheat- 
growing  in  the  south  is  the  commencement  of  a  movement  which  will 
add  materially  to  the  aggregate  of  future  crops ;  a  confident  expectation 
of  a  home  supply  of  liiiat  section  is  held,  but  it  is  neither  probable  nor 
desirable  that  exportation  of  southern  wheat  should  ever  be  a  promi- 
nent interest,  other  crops,  of  less  bulk  and' greater  value,  promising  far 
greater  returns.  With  all  this  stimulus  to  enlarged  production — the 
food  requirements  of  a  prosperous  people,  the  larger  use  of  flour  by  the 
poorer  classes,  extended  facilities  for  its  distribution  through  districts 
yielding  wheat  very  sparingly,  the  greater  economy  of  pr^uction  by 
tiie  employment  of  farm  machinery,  and  the  more  general  growth  of  this 
cereal  in  the  distant  west,  the  south,  and  on  the  Pacific  coast,  it  would 
be  a  short  wheat  crq[)  in  1869  that  should  not  aggregate  270,000,000 
bushels. 

COEN. 

A  disposition  was  manifested  to  obtain  a  large  planting  of  com  in  the 
spring  of  1867.  The  South  was'  anxious  to  be  independent  in  feed  for 
farm  stock  and  supplies  of  bread,  and  put  in  more  of  the  staple  grain 
than  usual.  Prices  were  high  in  the  West,  a  large  meat  production  was 
wanted,  and  farmers  were  therefore  desirous  of  extending  their  fields  of 
maize,  but  their  labors  encountered  many  impediments,  the  principal 
being  a  spring  so  wet  as.  to  retard  the  operations  of  the  plow,  and  a 
scarcity  of  farm  laborers. 
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The  cold  rains  also  caused  slow  growth  and  an  unpromising  appear- 
ance until  the  summer  was  somewhat  advanced,  when  a  serious  drought 
set  in,  which  continued  untiL  the  season  of  ripening,  resulting  in  a  loss 
ofone-third  of  the  expected  crop  in  the  principal  corn-growing  section 
of  the  Union — ^the  Ohio  valley.  The  aggregate  yield  of  the  year  was 
less  by  250,000,000  bushels  than  should  have  been  reasonably  expected 
aa  a  good  crop;  the  revised  estimates  showing  but  768,000.000  bushels, 
against  838,000,000  in  1859,  when  1,000,000,000  are  required  for  con- 
sumption,  export,  and  a  reserved  stock. 

In  1868,  the  necessity  for  a  determined  effort  to  make  good  the  defi- 
ciency of  com  was  apparent  to  all.  Eeturns  of  estimates  of  acreage 
showed  an  increase  of  more  than  two  millions  of  acres,  or  about  seven 
per  cent.  A  large  proportion  of  this  advance  was  in  the  southern  States, 
indicative  of  an  apparent  intention  to  make  that  section  self-supporting, 
and  its  cotton  strictly  a  surplus  product.  The  following  is  a  statement 
of  the  estimated  increase  or  decrease  of  acreage  in  the  several  States : 
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The  high  temperature  of  July  was  favorable  to  the  growth  of  corn, 
which  is  generally  grown  upon  deep,  rich  bottoms ;  and  tihe  prospect  was 
good  for  a  thousand  million  bushels  until  August,  when  unseasonably 
cool,  and,  in  some  localities,  wet  weather  set  in,  followed  by  early  frosts. 
He  result  was  a  sudden  and  an  ii^urious  check  at  the  critical  period  of 
earing,  resulting  in  late  ripening,  smut,  and  other  evidences  of  abnor- 
mal conditions. 

While  the  early  summer  was  excessively  warm,  few  localities  suffered 
flrom  drought ;  showers  were  sufficiently  frequent,  as  a  rule^  and  the 
heated  term  was  not  of  long  continuance.  In  August  the  ram-fall  be- 
came icgurious,  and  much  damage  to  com  was  reported  in  southern  Indi- 
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ana,  southern  Ohio,  West  Virginia,  and  Pennsylvania.  The  injury  from 
early  frosts  was  heavy  in  northern  Indiana^  northern  Illinois,  and  Iowa. 
Many  local  reports  contained  estimates  of  forty  per  cent,  of  soft  com  in 
consequence. 

These  causes  reduced  the  aggregate  yield  at  least  one  hundred  mil- 
lions. The  final  estimate  is  in  round  numbers  nine  hundred  millioni^  of 
bushels. 

COTTON. 

A  reduction  in  the  acreage  of  cotton  is  noted  in  every  State  except 
Texas,  in  which  the  increase  appears  to  be  about  thirty  per  cent.  The  de- 
crease, as  comi)ared  with  the  previous  year,  is  estimated  at  twenty-four 
per  cent,  in  Louisiana,  eighteen  in  Mississippi,  thirteen  in  Arkansas, 
twenty  in  Tennessee,  twelve  in  Georgia,  eighteen  in  South  Carolina,  and 
thirty-two  in  North  Carolina.  The  returns  of  diminished  acreage  in 
early  summer  did  not  excite  apprehensions  of  a  decrease  in  the  crop  of 
the  year.  On  the  contrary,  a  reasonable  expectation  was  held  of  a  return 
at  least  equal  to  that  of  18G7.  This  confidence  grew  out  of  the  fact  that 
cleaner  and  better  culture  was  attained,  and  in  the  Atlantic  States  a 
larger  amount  of  fertilizers  was  used,  while  a  steady  improvement  in  the 
quality  of  labor  was  realized. 

A  lack  of  raiii  in  the  Gulf  States  gave  rise  to  apprehensions  of  loss, 
and  a  pretty  severe  drought  prevailed  in  Tennessee ;  but  the  cotton 
plant,  if  in  good  soil,  thoroughly  cultivated,  can  only  be  injured  by 
excessive  drought,  and  it  may  well  be  doubted  whether  the  high  tem- 
perature and  continued  sunshine  accomplished  as  much  of  injury  as  they 
effected  development  and  i)erfection  of  the  bolls,  and  ultimate  increase 
of  the  crop. 

Fewer  drawbacks  than  usual  were  reported.  In  parts  of  Georgia  the 
continued  dry  weather  (for  ten  weeks  in  May,  June,  and  July)  was  to 
some  extent  prejudicial.  The  cotton  caterpillar  destroyed  a  portion  of 
the  sea-island  cotton.  The  boU  worm  appeared  in  some  places  to  a  lim- 
ited extent. 

The  autumn  was  remarkably  favorable,  both  for  ripening  and  picking; 
frosts  came  late,  and  the  weather  as  a  rule  continued  dry  and  pleasant. 
The  mean  temperature  of  Mississippi  was  64^  in  October  and  61^  in  l^o- 
vember ;  in  Texas,  69°  in  October  and  67^  in  November.  The  aggre 
gate  crop  of  the  year  was  estimated  in  October  at  two  million  three  hun- 
dred and  eiglitj'  thousand  bales. 

The  most  egregious  misstatements  are  regularly  made  by  the  bulls  and 
bears  of  the  cotton  markets,  prior  to  the  season  of  picking,  concerning 
the  probable  yield  of  the  year.  Estimates  wiU  inevitably  appear  in 
business  letters  and  circulars,  and  in  the  news  journals  of  the  day;  and 
it  is  of  the  utmost  importance  that  judicious  estimates  should  be  m^e 
and  published  long  before  the  actual  receipts  can  be  footed  up.  TDhe 
Department  of  Agi'iculture,  having  the  best  facilities  for  an  accurate 
estimate  of  the  coming  crop,  has  issued,  each  October  for  three  years 
past,  at  the  very  commencement  of  the  cotton  harvest,  bulletins  esti- 
mating the  probable  production.  The  first  estimate  was  of  the  crop  of 
1866;  and  while  another  department  of  the  government,  coinciding 
with  the  views  of  the  planters  themselves,  placed  it  at  1,200,000  bales, 
our  figures  were  1,835,000  bales.  The  actusd  receipts  up  to  the  following 
September  showed  that  the  crop  of  1866,  after  deducting  the  cotton  of 
previous  years,  brought  forth  from  the  hiding  places  of  the  war,  was 
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aboat  1,900,000  bales.  The  estimates  of  1867  and  1868  were  respec* 
tirely  2,340,000  bales  and  2,380,000  bales.  In  every  instance  the 
estimate  has  come  within  50,000  to  150,000  bales  of  the  result  as  known 
ten  months  afterwards.* 
The  manufactore  of  cotton  in  the  United  States  is  steadily  inbreasing. 
The  rate  of  its  increase  is  indicated  by  the  following  figures : 

Pounds. 

Cotton  manufactnred  in  1791 6,500,000 

Cotton  manufactured  ill  1801 9,000,000 

Cotton  mamil'actnred  in  1811 17,000,000 

Cotton  mauiifactured  in  ISUl 00,000,000 

Cotton  manafactnred  in  1831 77,r)00,000 

Cotton  manufactured  in  1841 97,500,000 

Cotton  manulactured  in  1850 245,250,000 

Cotton  manulactured  in  1860 422,704,975 

Returns  made  to  the  National  Association  of  Cotton  Manufacturers 
and  Planters,  to  the  date  January  30, 1869,  place  the  consumption  ot 
seven  hundred  and  fifty  mills  at  417,367,771  pounds.  The  eigjity-one 
known  mills  not  reporting  are  estimated  to  require  27,960,000  pounds. 
With  24,672,229  pounds  used  for  textile  fabrics  and  battiiijf?,  the  aggregate 
required  "per  annum  is  470,000,000.  Allowing  for  possible  exaggeration, 
the  total  consumption  is  assumed  to  be  450,000,000  pounds.  Of  the 
seven  hundred  and  fifty  mills  reported,  eighty-six  are  in  the  southern 
States^  running  225,063  spindles,  consuming"  31,415,750  pounds.  The 
foUowmg  table  presents,  in  condensed  form,  the  substance  of  these 
returns: 
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*  The  supplementary  report  of  the  honorary  commissioner  at  the  Paris  Exposition 
recently  issued  by  the  State  Department  uses  the  foUowing  language : 

"It  U  much  to  be  desired  that  the  Statistical  Bureau,  established  at  Washington, 
sliall  prepare  and  publish,  periodicaUy,  full  and  reliable  statistics  concerning  all  the 
important  branches  of  business  in  this  country,  similar  to  those  issued  by  the  British 
Board  of  Trade ;  and  it  is  equally  to  be  desired,  for  the  credit  and  bn»iueHS  interests  of 
the  country,  that  the  Agricultural  Bureau  shall  issue  accurate  statistics  in  place  of  its 
estimatei  of  the  cotton  crop,  which,  from  their  supposed  official  character,  have  obtained 
credence,  while  erroneous  beyond  excuse,  to  the  extent  of  about  300,000  b<ides  in  the 
ftifttenMnt  of  production  of  each  of  the  last  three  crops.^ 

JU  the  estimate  of  tlus  dopftrtoent  for  the  lant  of  the  "  last  three  "isrops  was  2,380^000 
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The  increase  in  the  mannfacture  of  cotton  in  Enrope  has  also  been 
steady.  From  1835  to  1840  the  quantity  used  in  Great  Britain  was  leas 
per  annum  than  for  a  similar  period  commencing  with  1862,  the  year  of 
greatest  scarcity,  not  reaching  a  million  bales,  while  the  annual  average 
for  the  latter  period  of  five  years  was  1,298,417  bales  of  400  pounds 
each.  The  average  for  the  period  of  five  years  commencing  with  1856, 
the  era  of  unexampled  production  of  cotton  goods,  was  2,397,647  bales, 
or  959,058,800  pounds.  The  falling  off  in  consumption  of  raw  cotton, 
therefore,  during  the  scarcity  of  American  cotton  was  forty-five  per 
cent.  The  present  requirements  of  the  manufacture  are  fuDy  up  to  the 
average  of  1856-'61,  or  about  2,400,000  bjdes  of  400  pounds  each,  while 
the  continent  of  Europe  and  the  United  States  require  2,600,000,  or 
5,000,000  bales  in  all.  Of  this  supply  of  the  spindles  of  Europe  and 
America  this  country  taJies  one-fiftti,  the  proportion  attained  prior  to 
1860,  and  very  nearly  the  same  quantity.  Were  prices  of  cotton  lower, 
a  still  larger  quantity  might  safely  be  placed  upon  the  markets  of  the 
world,  as  the  consumption  of  cotton  goods  tends  constantly  to  increase. 

The  following  table  presents  a  condensed  view  of  the  exports  of 
American  cotton  during  the  past  forty-three  years.  It  makes  an  aggre- 
gate of  26,464,000,000  of  pounds,  and  the  exports  prior  to  1825  would 
bring  the  total  contribution  of  America  to  the  fiactories  .of  Europe  up  to 
about  28,500,000,000  pounda. 

BUleimma  showing  ths  MctutU  je^g^orU  jefeoUon,  as  ^fffleiallf  rtporttd,  from  1896  to  1863, 
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;3,507,423,.941 
«,  073, 547, 896 


17.445^873.173 


1,338. 
1.035. 
i,106. 
1,372, 
1,752, 
^1, 
4, 

^?' 
11. 

6. 

643, 

t654, 

•779. 


634,476 
.341,750 
533,954 
755,006 
087.640 
345^778 
998. 121 
857,239 
860.390 
276,582 
288,356 
731.274 
765.318 


9, 018, 464, 884 


96,464,338.057 


Talne  of  eottoB— 
jazports. 


$133,122,182 
207,614,983 
321,  Itf  1, 127 
256.846.555 
996.503,066 
491,169,517 


1,706,507,430 


128,382.351 

i3I,67\859 

131, 3*"i,  661 

161.434,923 

191.806,555 

34. 051. 483 

1,180.113 

.6, 652. 405 

9,895.854 

5, 720,  f  49 

981,385,223 

901. 470, 423 

152,820,733 


1,437.763,132 


.3,144,970,562 


Viftue  of  eotUa 
— manafaetorap 
axported. 


$5,885,409 
9.833,079 
15.370,609 
]n,54S.499 
93»013.769 
36^065,947 


105,719,284 


6,967.309 
6, 115, 177 
5.651.504 
8,316,999 
10,934.796 
16,957,098 
2,937,464 
2,906,4U 
1.456.901 
3, 331, 589 
1, 780, 175 
4.6U6,917 
4.871.054 


76.833,650 


182.546.134 


bales,  and  as  scarcely  half  bad  been  delivered  at  the  date  of  this  report,  the  assnmp- 
tion  of  an  underestimate  of  300,000  bales  was  as  unwarrantable  as  it  has  proved 
erroneous.  The  estiinate  of  1867  was  2,340,000,  while  the  Commissioner  places  the  yield 
at  2,599,241,  which  is  a  greater  error  than  the  estimate.  He  declares  the  crop  of 
1865  to  have  been  2,342,116,  when  every  one  at  all  acquainted  witb  the  histoiy  of 
that  crop  is  weU  aware  that  a  large  proportion  of  this  aggregate  of  receipts  was  grown 
in  previous  years,  and  that  the  planting  season  in  the  very  midst  of  the  expiring  throes 
of  the  war  was  geueraUy  disregarded  or  utterly  ignored.  His  error  mainly  consists  in 
not  discriminating  between  the  crop  of  a  given  vear  and  the  cotton  movement  of  the  com- 
mercial year.  He  takes  no  account  of  the  old  cotton  in  the  hands  of  planters.  Hu 
attention  is  respeo^lly  oalUd  .to  a  single  instfincih^  HfiJfiSfS^  M^  J^  ]prf9mt ytar^  S^rfn/m 
during  the  war  t 
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OEOPS  OP  1868. 

T^U  thomng  the  amount  in  bushel t^  S^e,,  of  each  principal  crop  of  the  several  States  named,  the 
\fiddptr  acre,  the  total  acreage,  the  average  price  in  eacli  State,and  the  value  of  each  crop  for  1868. 


Prodact 


MAINZ. 

bAmeoom boihelf. 

Wh«at do... 

*y« do... 

0«i do... 

B»tey do... 

Bvekwbeak do... 

PW«OM do... 

Tobfleeo ......................... ..poondi. 

Hay toni. 


Total. 


.biiihdf.. 


.do. 


VEW  HAMPSHmX. 

Kyi do... 

On» do... 

B«Iey do... 

Bvekwbeai do... 

PMntoei do... 

tobieco pounds. 

% tou. 


I 


a 


1,590,000 
168,000 
145.000 

1,803,000 
500,000 
348,000 

5,500,000 


1,298,000 


1,511,000 

357,000 

136,000 

1,832.000 

80.000 

78,000 

3,950,000 


Total. 


TKRMOKT. 

Indian  ooni bnihelf. 

Wheal do... 

fty« do... 

OtU do... 

wrtey do... 

Boekwbeat do... 

PMatoaa do... 

Tobaeoo................ ponndi. 

Bay tona. 


Total. 


tttMtftf 


Rye. 
Oaks 


Hsy. 


MASSACHUSETTS. 

oom hnshela. 

do... 

do... 

do... 

do... 

do... 

do... 

ponnds. 

tons. 


TMal. 


RBODK  ISLAin). 


Ryv,. 

Oata 

Barley 

Boekwbeat. 


.btuhals. 
...do... 
,...do... 

,...dOL.. 

,...do... 
....do... 
....do... 


917,000 


i 

e 


89.8 
10 
15 
S3 
16.1 
23 
130 


1.02 


35 

11.7 
12.8 
8a5 
81.6 
80 
138 


1,071;  000 
714,000 
141,000 

4,055,000 
91.000 

i6§;ooo 

4,800,000 


1,010,000 


8,898.000 

166,000 

445,000 

1,861,000 

138,000 

73,000 

4,050,000 

4,101,000 

1.207/000 


Toliaeeo pounds. 

Haj tons. 


To«U. 


COK2f£CTICirr. 


.bushels. 
...do... 


tm^  •  •  I 


do. 

, do. 

do. 

do. 


475.000 

8,000 

31,000 

800,000 

50.000 

3,100 

700^000 


71,000 


8,158,000 

73,000 

837,000 

8,705,000 

17,000 

800^000 

1,750;  000 


38.5 

16 
14.8 
30 
23 
14 
135 


53,355 
16.800 
9.666 
84,636 
34,782 
15,130 
42,307 


1,803,921 


1. 460, 597 


43,171 
81,965 
10,625 
46,490 
3,703 
3,900 
89,984 


917,000 


1,076,778 


1.03 


37 

15.5 

16.1 

34.1 

20.1 

13.8 

116 

1300 
1.37 


87 
14.3 
16.6 
28 
23 
17 
101 


LIS 


34 
15.5 
14.5 
27.7 
80 
18.8 
117 


43.488 
44,625 

9,527 
135,166 

3,956 
12,000 
35,555 


990,196 


$1 
2 
1 


38 
40 
61 
82 
26 
96 
78 


12  00 


±ac 


$1  43 

2  42 

1  58 

76 

147 

93 

71 


13  50 


$1  34 

886 

1  43 

75 

1  44 

06 

00 


1,874.453 


61,945 

10,709 

87,639 

52,323 

6.865 

5,530 

34,913 

3,200 

881,021 


1,064,145 


17,592 
601 
1,807 
7,142 
8,173 
183 
6,930 


63,398 


99,879 


03^894 
4.709 
57,724 
97,053 
850 
10.969 
ii957 


14  50 


$1  38 

2  40 

1  66 

90 

1  56 

1  06 

93 

83 

18  37 


$1  65 
2  20 
1  85 
77 
60 
17 
07 


80  00 


$1  35 
2  00 
1  48 
82 
1  26 
120 
.91 


I 


18,194,800 
403,800 
233,450 

1,526,840 
705,600 
334,080 

4,290,000 


14,736,000 


84,423,370 


.$8,100,730 
681,940 
814,880 
936.380 
117.600 
78,540 
8,804,500 


18,379,500 


19. 308;  010 


|B.M0;480 

1,013,640 

801,630 

a,  041, 850 

131,040 

161,880 

8,880,000 


14,645,000 


84,914,330 


$3,085,440 

398,400 

738,700 

1,134,900 

815,880 

78,840 

3,760,500 

957,030 

88,172,590 


38.487,080 


*^2 

57,350 
154,000 

80,000 

3.697 

749,000 


1,420,000 


3,308,647 


.$8,905,800 

146,000 

1,833,760 

8,818,100 

81,480 

840,000 

a.fiB8,fOO 
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Table  showing  the  amount  in  bushelSf  SfC,  of  each  principal  crap,  Sfc, — Continued. 


Product 


CONNECTlCDT-^Continoed. 

Tobacco iy>imda.. 

Hay toni., 


Total. 


HEW  YORK. 

Indian  com bnihela. 

Wbcatf do... 

R76 do... 

ObU do... 

Barley do... 

Baekwheat do... 

Potatoes do... 

Tobacco poundf. 

Hay toai. 


Tetal. 


WKW  JKRSET. 

Xndlaaoom bnihcli. 

Wbeat do... 

Rye 


.do. 


Oati ..do... 

Barley do... 

Buckwheat... do... 

PotatoM do... 

Tobacco ;,  poundf. 

Hiy toni. 


T«lal. 


rxNirsTLYAini. 

Indian  corn ., bushelf. 

Wheat do... 

Bye 


do. 


Oati do... 

Barley do... 

Buckwheat do... 

Potatoei do... 

Tobacco pouoda. 

Hay ton«. 


Tvtal. 


DELAWARX. 

Indian  eon bushels. 

Wheat do... 

Bye do... 

OaU do... 

Barley ^.do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


MARTLAND. 

Indian  com bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat rdo... 

Potatoes do... 

Tobacco pounds. 

Bay tons. 


Total. 


TIBOIinA. 

Indian  com bushels.. 

Wheat- do.... 

Rye do.... 


Oats do 

Barley do.... 

Buckwheat ., do.... 

Potatoei  ....i J-.' do.... 


7,0^3,000 
883,000 


80, 910, 000 
8, 497, 000 
4, 845, 000 

25.000,000 
3,840,000 
5,836,000 

fi5, 340, 000 

12, 000, 000 
4,500,000 


10,216,000 

1,432,000 

1,356,000 

5,368,000 

26,0()0 

8!S8.000 

3,670,000 

150,000 

486,000 


31, 979, 000 
15, 300, 000 

6,558,000 

55,106,000 

590,000 

8,224,000 
11, 852, 000 

4,617,000 

2,448,000 


3, 275, 000 

691,000 

32,000 

1, 436, 000 

5,000 

22,000 

345,000 

12,000 

33,000 


12,349,000 

5,706,000 

503.000 

6,096,000 

83,000 

188,000 

1,205,000 

16, 404, 000 

219,000 


19,969,000 

6, 914, 000 

700,000 

8,671,000 

5,000 

157,000 

1,390^000 


S. 


« 


1450 
1.15 


32 
14.6 
15.1 
26 
21.4 
19.7 
94 
8U0 
1 


37.5 
13.9 
13.5 
22.4 
22.9 
16.7 
97 
700 
1.40 


25 

12 

6.7 

8 

24 

20 

75 

GOO 

1.25 


27.7 
10.2 
12.1 
18 

23.5 
18.7 
94 
560 
1.28 


19.3 

6.4 

8.3 

•17.8 

15 

18.4 

<74 


go. 

li 


4,871 
767,826 


1,022,873 


653,437 

581,986 
32C»,  860 
961,538 
179, 439 
298, 781 
269,574 
15,000 
4,500,000 


7, 780, 615 


272,426 

103,  C2l 

100, 592 

239,  642 

1,135 

51,017 

37,835 

214 

347, 142 


1.153,024 


913,  685 

1,195,312 

496.818 

1, 982, 302 

27,  570 

498, 424 

134,681 

5,596 

1, 813, 333 


7, 067, 721 


131,000 

57,583 

4,776 

179,500 

206 

1,100 

4,600 

20 

26,400 


405, 187 


44.^  612 

559,411 
41,570 

a*6,  6C6 

978 

10.  053 

12,819 

29,292 

171,  093 


1,  ^"9,  694 


1, 034, 668 

823.095 

.91,566 

487,134 

333 

8,532 

I8,M3 


li 


$0  25 
17  35 


$1 
o 

1 


12 
08 
37 
74 
78 
01 
76 
12.5 
15  00 


1 
1 


$0  99 

2  U 

1  50 

69 

1  55 

1  28 

97 

10.5 

19  00 

$1  00 

1 


1 


98 

1  32 

64 

64 

1  09 

93 

08 

16  00 


I 

o 


$1,765,750 
15,231,730 


25,359,480 


|S3,419,900 
17, 673, 760 

6,637,650 
18, 500, 000 

6,835,200 

5,944,860 
19.258,400 

1,500,000 
67,500.000 


167, 269, 070 

■      I       ,.    - 


$10^  113,  MO 
aO2l,S90 
2,037,000 
3,703,990 

40.300 
1.090.5M 
3,599,900 

15,730 
9,234,000 


33,816,790 


$81,979,000 

30.294,000 

6.656,500 

35,269,120 

967,600 

8, 9m.  100 

11,022,369 

369,360 

39,168,000 


166, 690, 160 


$0  85 

1  90 

1  40 

60 

1  22 

1  25 

1  00 

09 

20  00 


$0  87 

2  09 

1  33 

64 

1  22 

•  1  20 

93 

10.8 

16  77 


$0  76 

1  90 

1  18 

.54 

1  00 

98 

74 


$2,783  790 

1,312,900 

44,800 

861.600 

6,100 

27,500 

345,000 

1.080 

660,000 


6.042,730 


$10,743,630 

11,995,540 

679,060 

3,^1,440 

28,060 

S25.6U0 

],  120.650 

1,771,838 

3.672,830 


34,068,832 


$15,176,440 

13, 136^  600 

^6,800 

4,682,340 

5,000 

158,880 
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TfUc  Mkowbtg  the  amouM  in  btuhels,  Sfc.^  ef  each  principal  erapy  ^c— Oontintiad. 


Prodaet 


VIRGINUI^-Continned. 

TobMM ponndfl.. 

Eaj toni.. 


Totol. 


1' 


:? 


irORTH  CAROUNA. 

bdineoni bixi<helf. 

Wh«tt do... 

ifB do... 

Oata do... 

Bviey do... 

ftukwhe^ , do... 

FolatOM do... 

Tobaeco potmdji. 

Bij tons. 


Total. 


MfueoRi. 

WkMt 

j^ 

Otii 


SOUTH  CAROLINA. 


BoekwbMt 
Pmatoet... 


Hsy. 


.bnahcli.. 
...do.... 
...do.... 
— do.... 
...do.... 
...do.... 
— do — 
.pounds.. 
....tooi.. 


Total. 


aCOROlA. 


Oits 

Bwl87 

BoekwhMt. 


H^. 


.btuheli. 

do... 

....do... 
...do... 
...do... 
...do... 
....do. .. 
.poundi. 

....tODJ. 


T«U1. 


FLORIDA. 


«T« 

Ott§ 

Bferi«7 

Bockwbeat 


.btubeli. 
— do... 
...  do... 


.do. 


H«7 


. . .  do. . . 
...do... 
...do... 
.ponndf. 
toni. 


T«U1. 


IMbtteorn. 


ALABAMA. 


By*. 


.busbeli. 
...do... 
...  d«... 
...do... 
,...do... 
...do.., 
....do... 


Tobaero poandi.. 

BmJ tOM-. 


Total. 


»r» 


MTSSISSTF?!. 

corn busbalf . . 

......................... ......do.... 

.• ...do.../. 

do...*. 

do..., 

do.... 

.......................do.... 


ekwb«ttt 


5 


93.000,000 
220,000 


23,3fi6,000 

2,971.000 

3e!>.00:) 

3, 47»,  000 

3,  100 

2J,  WO 

KJf.COO 

41, 01«,  (XK) 

ibt;,ooo 


9, 870, 000 

717, 1.00 

54,000 

68»,U)0 

7,400 


150,  COO 

102,000 

86,000 


3  3=: 


S7,S94,000 

i,8;«,ooo 

70,000 

1,  i:«,  000 

11,800 


318,000 

1, 212,  UW 

61,000 


2,950,000 

1,000 

9,000 

13,800 

3,000 


18,000 

480,000 

8,500 


31,940,000 

829,000 

39,000 

567,000 

8,000 


340,000 

310, 000 

85,000 


35,  519, 000 

243,000 

21,000 

110,000 

8,100 


449,000 


783 


1    oo 

1*   <WA» 


14.3 

5.9 
7.4 
13 

15. 

\r>. 

7fi 
Go7 
1.2J 


G 
G 


10.9 
5.6 
5 

9.7 
9 


101 
500 
0.95 


12.7 

5.6 

6.9 

12.5 

15.5 


102 

585 

1 


10.5 
9 
10 
11.5 
14.3 


no 

530 
1 
_J 


119.540 
185.215 


2,  768, 351 


1,  CXi,  9fiG 

5();<,  :.5J 
.^j,  5<r7 

11»8 

1,474 

ll,()-J(i, 

fij,  4-*0 

14H,tKX) 


2,68J,G54 


967,647 

128.  035 

10,800 

64,t<45 

822 


1,485 

204 

90, 526 


1,264,364 

rrr.       't         r 


2, 149, 133 

3-27, 142 

10,  144 

90,560 

761 


3.117 
2,071 

6i,roo 


2,  643,  928 


280, 952 

111 

IKX) 

l,2iX) 

2t»9 


1G3 

905 

8,5f.'0 


992,948 


lae 

6.1 

5.8 

11.7 

10.1 


61 
566 
1.66 


17.1 
9.1 
1C.5 
15.3 
10 


65 


2. 892, 592 

135,  901 

6.  724 

48,  4fil 

792 


5,573 

600 

51,204 


3,141,847 


2, 077, 134 

26,  593 

2,000 

7,189 

810 


6,800 


|i 

o 


$0   8..' 
13  00 


$0  78 
2  00 
29 
65 
25 
83 


1 
1  25 


89 
16.7 
15  00 


$1  00 

2  25 

1  58 

85 

1  90 


1  55 

17 

17  00 


$0  01 
2  20 

1  70 
79 

2  15 


1  48 

30 

21  90 


$1  41 
2  75 
1  75 

1  00 

2  00 


1  70 

28 

21  00 


$0  86 

I  98 

1  C9 

88 

1  83 


1  51 

28 

19  28 


$0  74 
2  19 
1  97 
1  01 
I  40 


145 


I 

cs 

-a 

► 


o 


$7, 956, 000 
2,  938, 000 


45, 944, 040 


$18, 225,  480 

5, 1M2, 000 

501,810 

2,261,350 

3,875 

19,090 

74.),  820 

6, 84'J,  672 

2, 7.^0, 000 


37, 339.  097 


$a  870, 000 

1, 613. 250 

85,3ia0 

534,650 

14,069 


939,500 

17,340 

1,462.000 


13,629,120 

— :  •  I  i 


$94,837,540 

4, 030, 400 

119,000 

894,280 

95,370 


470,640 

363.600 

1,335,900 


32,076,730 

■■ ■ 


$4,159,500 

2,750 

15,750 

13.800 

6,000 


.  30,600 
134, 400 
178,500 


4,541,300 


$26,866,400 

1,641,490 

65,910 

498,960 

14,640 


513, 400 

95.200 

1,638,800 


31,334,730 


$96,284,060 

599,980 

41, 370 

111,100 

11,340 


640.900 
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Table  skmoing  the  amoimt  im  huskeU,  8fe,,  of  each  principal  crop,  8fe, — Continiift 


Product 


Mississippi— Continued. 

Tobftooo ponnds.. 

Hay tons.. 


Total. 


LOUISIAMA. 

EDdlsBoom boshels. 

Wheat do... 


.do. 


Rye 

Oats ; do... 

Bariey do... 

Baokwheat do... 

Potatoes A do... 

Tobacco ^ pounds. 

Hay tons. 


Total. 


TIXAS. 

Indian  com tmsheis. 

Wheat do... 

Rye 


.do. 


Oats do... 

Barley do... 

Baokwheat .' do... 

Potatoes... do... 

Tobaeoo pounds. 

"  tons. 


a 


198,000 
42,000 


17,397,000 
50.000 
SI, 000 
57,000 


325,000 
22,000 
41,000 


81,337,000 
389,000 

93,000 
861.000 

33,000 


340,000 

111,000 

17,300 


Total. 


ABKAS8AB, 

IndlaB  oom bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Baokwheat do... 

Potatoes do... 

Tobaooo pounds. 

Hay tons. 


Ttty. 


TlIfNXSSIK. 

Indian  eon buihels. 

Wheat do... 

Rye do... 

Oats do 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco...... ponndf. 

Hay tons., 


Total. 


WX8T  TIROINIA. 

Indian  com bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoei do... 

Tobacco ....poundf. 

Hay tons. 


Total. 


KXIfTUCXT. 

Indian  oom bushels. 

Wheat do... 

Rye «... do... 

Oats do... 

Barley do... 

Buckwheat ...« do... 

Potatoei do... 


38,449,000 

1.000.000 

39.000 

439.000 

4,000 


350,000 

8,521,000 

9,400 


2 

&I 

h 


783 
1.85 


89 
7.3 

11.5 
15 


o  a 


160 
33.600 


8,154,286 


1C3 
700 

a 


85 
6 

11.8 
86.6 
11 


61 
466 
L85 


sas 

13.5 

ia3 

82.5 
11 


54.778,000 

6, 137, 000 

224,000 

8,881,000 

19,000 

18,000 

1,180,000 

40,168.000 

152,000 


63 
900 
1.85 


85.3 
6.6 
9 

17.4 
1&3 
11.4 
73 
815 
1.85 


7,095,000 

8,185,000 

85,000 

1,755,000 

46,000 

332,000 

575,000 

8, 016, 000 

136,000 


58,187,000 

8,850,000 

477,000 

5,906,000 

149,000 

11,600 

a^lOQpOOO 


790,772 
6,849 
1,826 
3,800 


8,006 

31 

80,500 


625.784 


853,480 
64,833 

7,881 
32,368 

3,000 


5,573 

238 

13,840 


981,213 


1,063,901 

74,074 

2,932 

19,511 

363 


5,555 

8.801 
7,520 


1, 176, 657 


8,164,901 

929,848 

24.888 

165,*574 

1.038 

1,052 

16.164 

49,285 

121,600 


$0  33.3 
17  00 


•0  75 
2  50 
1  90 
1  60 


1  75 

30 

10  00 


10  68 

825 

1  59 

90 

8  16 


1  50 

32 

10  00 


$0  63 

800 

1  06 

80 

8  10 


14.6 
16  00 


35 

10.7 

ia6 

84.7 
17*8 
81.8 
69 
611 
1.85 


38.7 
&5 
11.5 
88 
16 
15 
80 


3,474,350 


819.857 

804,205 

e.250 

71,052 

2,674 

15,  229 

8^333 

3,299 

108.800 


639,699 


1,779,418 

335,894 

41.478 

868,454 

9,313 

773 

86.850 


$0  49 

1  88 

1  25 

63 

43 

21 

75 

16.4 

15  50 


1 
1 


$0  75 

1«8 

1  22 

51 

1  86 

1  01 

90 

17.1 

15  00 


•0  47 


86 
28 
48 
67 
83 
67 


2t 
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IjAU  Mkawing  Ute  amomU  in  huskeU,  tfc,  of  •ack  prineifol  crop,  |re.-*Continaed. 


>»«>'.. 


I 


H 


I 


< 


11 

si 


KX5TUCKT— 0>Dtinili>>d. 

Tbbteeo poandi.. 

H17 toni., 


4&  400, 000 
128,000 


I 

705 
L27 


«5,815 
100,787 


Total. 

WlMt 

It* 


2, 627, 581 


MISSOURL 


...do... 


.do. 


Oiti do... 

Biriejr do... 

Bockwlwat do... 

FotatoM do... 

Tobieeo poands. 

Hqr toxui. 


0^967,0)0 

5,357,000 

269,000 

4,529.000 

166.000 

64,000 

1. 040, 000 

10, 957, 000 

65^000 


30.3 
14 

18.5 
32.9 
24.2 
17.3 
90 
796 
L40 


2,012,112 

38*},  642 

14,540 

137,650 

6.859 

3,699 

11,555 

13,765 

465,714 


Total. 


ILLIIIOIl. 


WlMt. 
I7. 


Otii 

Biri07 

Bockwlieat 
PMitoet... 


Baj. 


.bnaheli.. 
,...do..., 
...do.... 
...do.... 
...do.... 
...do.... 
...  .do.... 
.pounds.. 
....tona.. 


TotAl. 


UTDIAHA. 

eom bosbels.. 

Wkaat do 

Rj« do 

Oatt do 

lirl«7 do.... 

BaekwhMt do 

Fotatoea do 

Tebaeeo poonda.. 

Baj tona.. 


Totd. 


omo. 


OaH 

Barl07 


.Imahela.. 
....do.... 

,...dO...C 


PoiatoM 


Hv 


....do... 
....do... 
....do... 
....do... 
,  .poonda. 
....tona. 


Total. 


bdiaaMm.. 


Micmoui. 


X: 


s; 


.boahela.. 
....do..., 
,...do.... 
....do..., 


...... .............. .....do... 

.....a ■..••...•.......... do... 

.................... .....do... 

Tobaeeo pounda. 

Bmj tona. 


3. 048, 545 


134,363,000 

28,560,000 

645,000 

32,479,000 

976,000 

198.000 

3,800,000 

15,160,000 

2,667,000 


J4,2 

3, 928, 742 

11.5 

2,483,478 

16.2 

39,814 

31.9 

1, 018, 150 

25.8 

37,829 

16.6 

11,927 

71 

53,521 

757 

20, 026 

1.40 

1,905,000 

90,832,000 

17,366,000 

423.000 

11,285,000 

335,000 

370.000 

3,100,000 

7,237,000 

1,280.000 


74.040.000 
17,050,000 

1,104,000 
24,227,000 

2,343,000 
992.000 

7,200.000 
11,000.000 

9,030^000 


Total. 


wucoirsxff. 


Oita. 


.buabela. 
.. .do... 
i...do... 


.do. 
.do. 
.do. 
.do. 


18,815,000 

16, 012. 000 

606,000 

7,562.000 

430.000 

1,967.000 

5.650,000 

3,430^000 

1,473,000 


12,565,000 

92,660,000 

1,018,000 

18,753.000 

885,000 

57,000 

3,900,000 


34 
11.2 
14.9 
26.5 
90.5 
19.3 
88 
705 
1.35 


34 
13 

ia6 

29 
22.5 
17.3 
79 
814 
1.30 


33 

12.5 
l&l 
30.1 
23.3 
19.4 
94 
1100 
1.25 


9,498.487 


2. 671, 529 

1,55Q.5.}5 

28,389 

425,849 

16.341 

19,170 

35,227 

10.265 

948(148 


5,705,453 


2,177.647 

1,311,538 

81, 176 

835,413 

104,133 

57,341 

91,139 

13, 513 

1.561,538 


6,233,438 


570, 151 

1,280.960 

33,480 

951,229 

18,454 

05,309 

00,106 

3,118 

1,178,400 


3,461,207 


33 

13 
18.6 
32 
94 


380,757 

1,743,076 

54,731 

586,031 

36,875 

3,081 

50,649 


$0  12.7 
13  25 


10  57 
1  49 

96 
43 
74 
03 
90 
11.3 

11  00 


1 
1 


$0  43 

1  20 

93 

39 

36 

07 

81 

09.1 

10  00 


1 
1 


$0  52 


11 


50 

06 

46 

57 

95 

75 

10.5 

09 


$0  60 
65 
14 
50 
47 
07 
84 
07.6 

13  80 


1 
1 

I 
1 


10  76 


1 
1 


64 
09 
50 
1  56 
82 
56 
21 
15  00 


$0  56 
1  00 
90 
49 
1  35 
81 
T2 


$5,892,800 
1,690,000 


45,324,608 


$34,751,190 

7,981,930 

258,240 

1,947,470 

288,840 

65,920 

936,000 

1,238,141 

7, 17U,  000 


54,639,731 


$57,776,090 

34,272,000 

599,850 

12,666,810 

1,327,360 

211,860 

3,078,000 

1,379,560 

96,670,000 


137.'981„530 


$47,932,640 

96,040,000 

448,380 

5, 191, 100 

52^4)S0 

351,500 

9,325,000 

759,885 

14,195,900 


97,078,656 


$44,494,000 

28,132,500 

1,258,560 

12, 113, 500 

3, 444. 210 

1.061,440 

6,048,000 

836,000 

98,014,000 


125,:&2,2U) 


$14,999,400 

96,259,680 

660,540 

3,781,000 

670,800 

1,038,940 

3,164,000 

720,300 

92,095,000 


72,689,660 


$7,987,700 

92,660,000 

916,200 

9, 188, 970 

1, 194. 750 

46,170 

fi;  808, 000 


30 


AGEICULTUEAL  REPOET. 


Ta^  shovoing  UieanunaU  in  busheUf  ifc,  of  eaeh  principal  crop,  8fe, — Coatinaed 


Prodnoi. 


WUCONSIN—Contiuued. 

Tobaoeo poundi. 

Hay ioxu. 


Total. 


ICUriVESOTA. 

Indian  eom bosheli. 

Wbeat do... 

Rye do... 

Oatfl do... 

Barley do... 

Buckwheat do... 

Potatoef do... 

Tobaoco poundi. 

Hay UmM. 


Total. 


IOWA. 

Indian  oom boBheli. 

Wheat do... 

Bye do... 

Oatfl do... 

Barley do... 

Buckwheat do... 

Potatoei do... 

Tobacco poundi. 

Hay tons. 


Total. 


KANSAS. 

Indian  com busbelfl. 

Wheat do... 

Bye do... 

Oati do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobaooo pounds. 

Hay..... , tons. 


Total. 


IflBRA^KA. 

Indian  oom ^ busheln. 

Wheat do... 

Bye do... 

Oati do... 

Barley do... 

Buckwheat do. . . 

Potatoes do... 

Tobacco poundi . 

Hay toiu. 


Total. 


CALIFORNIA. 

Indian  com busheli. 

Wheat do... 

Rye do... 

Oati do . . . 

Barley do. . . 

Buckwheat' do . . . 

Potatoes do... 

Tobacco pounds. 

Hay .tons. 

Total 


£ 


76.000 
1,274,000 


Ml.  . 

Kg 

g 

< 


750 
L20 


6,256.000 

14,  WK).  000 

525,000 

7, 01 1, 000 

4Uti.OOO 

44,000 

3, 250,  000 

76,000 

582,000 


65,332,000 

SW,  300,  000 

677,000 

15, 600, 000 

1, 125,  000 

257, 000 

3, 370, 000 

374,  0<X) 

1, 400, 000 


6, 487, 000 

1,537,000 

3,900 

247,000 

5,700 

23.000 

850.000 

130,000 

118,000 


33.5 

15 

20.6 

36 

25 

10. 4 
151 
700 
1.40 


37 
14.5 
19 
33 
26 
17.2 
96 
775 
1.50 


18 

15.6 
20.8 
25 
23 
17.5 
85 
650 
L45 


3, 185, 000 
565.000 

1,900 
544,000 

7,000 


300,000 
21,000 
35,700 


1,290,000 

21,  000, 000 

20,000 

1,  9(M),  0(X) 

10, 500,  (K)0 

14,000 

Q,  142, 000 


450,000 


89.9 
15.5 
18.3 
30.4 
25 


06 
525 
1.87 


45 

20 
14 
30 
28 
18 
90 


L33 


eS  p 


101 
1,061,666 


3, 916, 967 


246, 417 

966,666 

25,485 

194,750 

16, 240 

2.268 

21.523 

108 

415, 714 


1, 889, 171 


1, 765. 729 

1,400,000 

30,368 

472,727 

43,269 

14,941 

35,104 

482 

933,333 


4, 695, 953 


360.388 

98,525 

187 

9,8t«0 

247 

1,314 

10,000 

200 

81,379 


562.120 


139.082 

36,451 

103 

17, 804 

280 


4,545 

40 

19,090 


217,485 


U3 


s. 


O 


$0  20 
11  00 


10  64 

83 

68 

48 

1  14 

1  03 

61 

20 

7  00 


$0  37 

95 

85 

35 

1  24 

1  05 

63 

23 

6  50 


$0  99 

1  35 

1  03 

57 

98 

1  27 

94 

22 

8  16 


$0  69 
96 

1  00 
54 

1  41 


1  05 

22 

5  40 


87,111 

1, 050,  (KX) 

l,4i» 

63,-333 

375,000 

777 

33,800 


338,345 
1,879,794 


|1  00 
1  03 
1  40 

70 
1  03 
1  00 

56 


15  00 


I 


e 


M, 


58. 


$5,1 
12,t 

3,: 


1,! 


27,1 


124. 

19, 

1,: 


9, 


62, 


#8, 

a, 


10. 


$2, 


3. 


$1. 
21. 

1, 
10, 

1, 


6. 
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AGRICULTURAL  REPORT. 


A  general  summaryf  showing  the  estimated  quantities^  number  of  acres,  and  aggregate  valu 

of  the  principal  crops  of  the  farm  in  18(>d. 


ProdoctB. 


Indian  oom. 

Wheat 

Bye. 


Oats 

Barley 

Baekwhoat. 
Potatoes.... 


No.  of  bushels. 


No.  of  acres. 


906, 527, 000 

224,  036,  600 
92,  504,  POO 

li.:  1.960.800 
22,  896, 100 
19, 86;j,  700 

106, 090, 000 


.74.  837, 216 
Id,  4'10, 132 
1,6,*)  1,321 
9, 60.5, 736 
937,498 
1,113,993 
1, 131, 552 


Total. 


Tobaeoo pounds. 

Hay tons. 

Gotten baleii. 


Total. 


1,556,879,000 


320,982,000 

26,141.900 

2,500,000 


67, 846, 478 


427,189 

21,541,573 

7,000,000 


96,816,240 


Value, 


$569,512,46 
319,195,29 
28,683,67 
143,464.91 
29, 809, « 
20,814,31 
84, 150,  (H 


1,194, 650,  eS 


40, 081,  W 
351,941.9: 
225, 000, 0( 


1,811,674,4 


Table  showing  the  average  ffidd  and  cash  value  of  farm  producis  per  acre  for  tlie  year  1868. 


ArttdM. 

Average 
yield. 

Average 

▼alne. 

Articles. 

Average 
yield. 

Avengi 
value. 

Indian  ooni bushels.. 

Wheat do 

Oats do.... 

Barley do.... 

Buckwheat do.... 

25.9 
12.1 
13.6 
86.3 
24.4 
17.8 

$16  32 
17  29 
17  37 
14  74 
31  79 
16  68 

Potatoes buHheU. . 

Tobacco poundti.. 

Hay tous.. 

Cotton pounds.. 

Sugar do  — 

93.7 
751 

L21 
160.7 
1,504 

$74 
93 
16 
32 

Tabu  showing  the  average  yield  of  farm  products  per  acre  for  the  year  1868. 


States. 


liaine 

New  Hampshire ... 

Vermont 

Masuchusetts 

Rhode  Island 

Connecticut , 

New  York 

New  Jersey 

Pennsylvania ........ 

Delaware 

Maryland 

Virginia 

North  Carolina  ..... 
South  Carolina  .... 

(Georgia 

Florida 

Alabama 

Blississlppi 

Louisiana 

Texas 

Arkansas... 

Tennessee. .' 

West  Virginia 

Kentucky 

Missouri 

Illinois 

IndiJMift  ............ 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kan^ 

Nebraska 

California 


^ 

i 

o 

« 

O 

PQ 

i 

a 

n 

3 

• 

o 

1 

Buih, 

Biuh. 

Bu»h. 

Bush. 

BUMk. 

Bu$h. 

Bush. 

Pounds. 

T9f 

29.8 

10 

15 

22 

16.1 

23 

130 

35 

11.7 

12.8 

26.5 

21.6 

20 

132 

38.5 

16 

14.8 

30 

23 

14 

135 

37 

15.5 

16.1 

24.1 

20.1 

13.2 

116 

i,306 

27 

14.3 

16.6 

28 

23 

17 

101 

34 

15.5 

14.5 

27.7 

20 

18.2 

117 

1,450 

33 

14.6 

15.1 

26 

21.4 

19.7 

94 

800 

37.5 

13.9 

13.5 

22.4 

22.9 

16.7 

97 

700 

1 

35 

12.8 

13.2 

27.8 

21.4 

16.5 

88 

825 

25 

12 

6.7 

8 

24 

20 

75 

600 

27.7 

10.2 

12.1 

18 

23.5 

ia7 

94 

560 

19.3 

8.4 

8.3 

17.8 

15 

18.4 

74 

783 

14.3 

5.9 

7.4 

j3 

15.6 

15.6 

76 

657 

10.2 

5.6 

5 

9.7 

9 

101 

500 

12.7 

5.6 

6.9 

12.5 

15.5 

102 

585 

10.5 

9 

10 

11.5 

14.3 

110 

530 

• 

10.8 

6.1 

5.8 

11.7 

10.1 

61 

566 

17.1 

9.1 

10.5 

15.3 

10 

65 

783 

22 
25 

7.3 

6 

11.5 
11.8 

15 
26.6 

162 
61 

710 
466 

11 

30.5 

ia5 

13.3 

22.5 

11 

fi3 

900 

25.3 

6.6 

9 

17,4 

18.3 

11.4 

73 

815 

35 

10.7 

lao 

24.7 

17.2 

21.8 

69 

611 

32.7 

8.5 

11.5 

22 

16 

15 

80 

705 

30.3 

14 

18.5 

32.9 

24.2 

17.3 

90 

796 

34.2 

11.5 

16.2 

31.9 

25.8 

16.6 

71 

757 

34 

11.2 

14.9 

26.5 

20.5 

19.3 

88 

705 

34 

13 

13.6 

29 

22.5 

17.3 

79 

814 

33 

12.5 

18.1 

30.1 

23.3 

19.4 

94 

1,100 

33 

13 

18.6 

33 

24 

18.5 

77 

750 

33.5 

15 

20.6 

36 

25 

19.4 

151 

700 

37 

14.5 

19 

33 

26 

17.2 

96 

775 

18 

16.6 

80.8 

35 

83 

17.5 

85 

650 

23.9 

15.5 

18.3 

30.4 

25 

66 

525 

45 

90 

14 

30 

28 

18 

90 
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M9  skawimg  ti^  average  uuh  Dotue  of  farm  products  per  acre  far  the  year  1868. 
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CONDinOK  AKD  NXJMBEE8  OP  PAEM  STOCK. 

)  mildness  of  the  present  winter  has  been  favorable  to  health  and 
tion  of  all  kinds  of  farm  stock.  In  the  more  northern  States  there 
been  few  sadden  ehanges  of  temperature,  few  alternations  from  one 
ne  to  another,  and  very  little  weather  of  much  severity  or  discomfort 
)  denieens  of  th^  bam  and  ^tock-jard.    The  reported  losses  frois 
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<liHea«es  of  all  kin(Ls  are  less  than  for  au>'  year  since  this  record  ban 
been  syatematically  kept,  showing  conclusively  that  all  cattle  disease.^ 
are  far  less  the  result  of  climatic  causes,  or  of  feeding  upon  iDJorious 
plants  and  unwholesome  fodSer,  than  the  elQfect  of  starvation,  exposure, 
and  neglect. 

The  condition  of  cattle,  as  compared  with  their  status  last  year,  is 
improved,  except  in  Florida,  Alabama,  Mis^ssippi,  Kansas,  and  ^N^ebraskn. 
Cases  of  pleuro-pneumonia  are  reported  in  the  vicinity  of  the  cities  of 
New  York,  Philadelphia,  Baltimore,  and  Washington.  The  Spanish 
fever,  communicated  by  southern  cattle,  caused  a  brief  season  of  panic, 
and  occasioned  heavy  local  losses  at  points  of  reshipment  in  Kansas, 
Missouri,  Iowa,  Illinois,  Indiana,  and  to  ^  smaller  extent  eastward  to 
the  Atlantic  coast.  Abortion  has  been  somewhat  prevalent  on  dairy 
farms  of  the  middle  and  eastern  States.  Black  tongue,  black  leg,  hollow 
horn,  and  a  variety  of  "distempers,"  "murrains,''  and  other  undefined 
forms  of  disease  are  reported,  but  not  to  ttie  usual  extent.  Less  than 
one  county  in  ten  of  the  entire  number  reported  the  prevalence  of  dis- 
ease, further  than  the  slight  ailments  which  rarely  prove  fatal  Not  a 
county  in  Ohio  or  IMichigan  famishes  evidence  of  the  existence  of  unusaal 
disease  among  cattle. 

lliose  States  in  which  winter  shelter  is  not  provided  are  marked  by  a 
lower  condition  of  farm  stock,  and  a  higher  rate  of  mortality,  than  Maine 
or  Minnesota.  The  southern  States,  the  best  portion  of  the  country  for 
stock-growing,  have  almost  literally  no  provision  either  for  feed  or  shel- 
ter in  any  i)ortion  of  the  year.  As  a  business,  stock  production  there  is 
little  more  than  an  appropriation  of  spontaneous  growth,  costing  neither 
money  nor  labor,  except  in  the  in-gathering  or  harvest. 

The  reports  relative  to  sheep  are  not  so  favorable.  The  wool  business 
has  been  comparatively  unprofitable  of  late,  and  the  inevitable  result  is 
neglect,  short  commons,  a  supply  of  moldy  hay,  and  the  roughest  treat- 
ment, in  too  many  instances  resulting  in  leanness,  weakness,  and  the 
insidious  approaches  of  disease.  Where  they  have  been  suitably  cared 
for  they  are  healthy,  and  as  Merinoes  are  in  present  disfavor,  disease  is 
mainly  among  flocks  of  that  breed.  Were  it  not  for  the  culling  process, 
by  which  several  millions  of  the  poorest  (sixty  thousand  in  some  cases 
in  a  single  county)  have  been  remorselessly  slaughtered  for  their  pelts 
and  the  small  modicum  of  fat  that  could  be  drained  by  hydraulic  pressure 
from  their  juiceless  carcasses,  the  ravages  of  disease  would  have  proved 
far  greater.  This  weeding  out  of  the  victims  of  poverty  will  result  bene- 
fici^y  in  elevating  the  average  of  health  and  condition.  Wool-growers 
whose  fears  have  overcome  their  judgment  and  caused  the  depreciation 
of  their  flocks  or  tlie  abandonment  of  their  business,  will  ere  long  regret 
their  hasty  action.  Already  a  reaction  has  commenced ;  prices  of  wool 
are  stiffening,  and  the  value  of  sheep  is  slightly  advancing.  If  there  is 
no  legislative  int^:ference  with  the  growth  or  manufacture  of  wool,  a 
better  day  will  soon  dawn,  and  the  time  will  prove  auspicious  for  enlarging 
rather  than  abandoning  the  production  of  wool. 

The  States  in  which  the  comparison,  in  point  of  condition,  is  unfavor- 
able with  last  spripg,  are  Maine,  Few  Hampshire,  Vermont,  Alabama, 
ISIississippi,  West  Virmiia,  Missouri,  Illinois,  Indiana,  Ohio,  Michigan, 
Wisconsin,  Iowa,  and  Kansas.  The  losses  from  disease,  dogs,  wolves, 
and  freedmen  and  other  plunderers  in  the  South,  together  with  the  depre- 
ciation from  slaughtering  for  pelts,  present  an  unfavorable  comparison 
with  the  previous  year  in  almost  every  State  in  the  Union,  and  represent 
a  total  reduction  in  numbers  6f  not  less  than  4,000,000.  Yet  all  these 
losses  exclusive  of  the  volunt^  destructioii  of  sheep  for  .their  wool,  skins^ 
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Qd  fat,  make  an  aggregate  of  loss  no  greater  than  that  of  the  prevloaB 
ear. 

Horses,  being  valuable,  are  generally  well  fed  and  stabled,  and  appear  to 
lave  been  remarkably  exempt  &om  disease  the  past  year.  Glanders, 
rhich  became  so  prevalent  in  the  territory  swept  by  the  ravages  of  war, 
s  a  disease  yet  dreaded,  though  far  less  common  than  in  18G6  and  1867. 
^lind  staggers  is  yet  common,  especially  in  miasmatic  localities;  char- 
x)Q  is  fatal  in  Arkansas  and  dsewhere  in  the  southwest;,  lung  fever  and 
)ther  diseases  are  occasionally  reported. 

The  following  notes,  furnishing  briefs  of  the  most  noticeable  data 
"eceived,  will  give  an  idea  of  the  extent  and  character  of  the  diseases  of 
km  animals  during  the  past  year,  though  the  returns  are  necessarily 
le&cient  in  veterinary  accuracy : 

DISEASES  OF  CATTLE. 

For  several  years  past  there  has  been  some  loss  of  cattle  in  mountain 
pastures  of  Kew  Hampshire,  from  some  unknown  form  of  disease.  G^ie 
cattle  are  generally  found  dead  before  any  a|>pearance  of  sickness  has 
been  observed.  A  few  cattle  in  Massachusetts  have  died  from  eating 
"smut  com.''  Pleuro-pneumonia  has  been  very  fetal  for  the  past  twelve 
or  fifteen  years  in  King's  County,  New  York.  Since  vaccination  ha45 
been  practiced,  the  loss  has  been  diminished  greatly. 

A  new  disease  prevails  among  milch  cows  in  Erie  County,  New  York. 
Symptoms:  watery  eyes,  yellow  matter  running  from  nostrils,  breath- 
ing heavy,  blood  passing  from  the  intestines,  crainps,  resulting  in  death 
in  eight  to  twelve  hours.  A  few  cases  have  been  saved  by  giving  calo- 
mel in  doses  of  twenty  to  thirty  grains,  in  cold  water,  once  in  three  or 
four  hours. 

It  is  remarked  in  Pennsylvania  that  disease  among  homed  cattle,  so 
testractive  during  the  last  few  years,  has  almost  entirely  disappeared. 
He  principal  remedy  applied  appears  to  have  been  simply  a  complete 
novation  of  barns  and  stalls,  ventilation  and  free  use  of  lime,  and 
a  regular,  healthy  diet. 

Pleuro-pneumonia  has  prevailed  considerably  in  Delaware  County, 
Pennsylvania,  proving  fatal  to  animals  first  attacked,  but  becoming 
niilder,  so  as  to  admit  of  treatment  in  subsequent  cases. 

Onr  correspondent  in  Baltimore  County,  Maryland,  says: 

We  have  had  the  plonrorpnenmonia  in  onr  county  amon^  cattle  dnring  the  past  throe 
feuB.  The  malady  has  heen  very  deBtmctive,  some  individoals  losing  almost  their 
B&tire  herds.  The  disease  is  of  a  highly  contagious  character,  and  the  most  skillfhl 
»ttle  surgeons  are  unable  to  control  it.  The  losses  have  been  much  lighter  during  the 
[wwt  jear.  Sixteen  valuable  Ayrshire  cows  perished  in  one  stable ;  a  lew  other  losses, 
^MTing  from  five  to  fifteen,  occurred.  In  most  of  the  stables  where  the  disease  prevailed 
^^  great  virulence  the  previous  year  it  has  subsided,  owing  to  a  strict  quarantine. 
^  careful  isolation  of  the  infectexl  herds  had  the  desired  eSect  in  reducing  the  mal- 
^7  to  a  much  smaller  scale. 

Pleuro-pneumonia  attacked  one  herd  in  Prince  George  County,  Mary- 
^d,  and  four  or  five  died.  The  remainder  were  sent  to  WashiTi^OTi  for 
^f,  and  the  disease  did  not  spread. 

In  Lawrence  County,  Indiana,  there  has  been  cousiderable  mortality 
among  calves  weaned  in  the  fall,  dying  during  the  winter  with  bloody 
tliarrhoBa.  After  death  there  Wixs  found  underneath  the  skin  a  quau- 
%  of  yellow  serum ;  and  even  before  death  this  yellow  serum  would 
collect  in  dependent  iK)itions  of  the  body,  where  there  was  loose  skin, 
^  nnder  the  jaw.    About  half  of  the  calves  that  were  attacked  died. 

The  inhumanity  disclosed  in  reports  of  losses  from  "  want  of  shelter,'' 
fom  "starvation,"  and  from  "small  quantity  of  food,*'  is  sickening 
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and  disgasting  to  any  one  possessed  of  a  single  kindly  impulse.  The 
is  no  portion  of  the  country  where  shelter  and  feeding  are  not  requis; 
at  times.  In  Texas,  where  cattle  grow  and  thrive  by  millions,  are  plac 
where,  during  the  present  season  at  least,  "  luHy  twenty  per  cent,  die 
the  latter  part  of  the  winter  and  early  spring  from  poverty.'*  It  is  gra 
fying  to  remark,  amid  the  general  neglect  of  this  latitude,  that  in  o 
county  in  €reorgia  ^^  those  that  have  been  housed  look  well,"  and  th 
in  another  ^'  they  are  better  than  usual  from  being  cared  for." 

THE  SPAIOSH  FEVER. 

The  ravages  of  the  Spanish  or  splenic  fever  were  greater  last  seasi 
than  ever  before.  The  mode  of  transportation,  by  steam  eastward  fro 
the  firontier  railway  stations,  and  up  the  Mississippi  river  in  steamboat 
brought  the  contagion  into  the  heart  of  the  country  and  disseminata 
it  from  the  Mississippi  to  the  Atlantic.  Formerly  it  was  confine 
to  the  frontiers,  the  length  of  time  elapsing  in  travel  on  foot  sufficii 
to  eliminate  the  virus  of  the  disease  from  the  syst^ems  of  the  emigrs 
ing  cattle  before  their  arrival  on  the  banks  of  the  Mississippi, 

A  few  oases  are  reported  in  the  eastern  States-4n  New  ^ork,  Kc 
Jersey,  and  in  Lancaster  County,  Pennsylvania. 

In  Ouio,  slight  losses  were  suffered  in  Hamilton  County ;  six  hea 
among  two  car  loads,  in  Wyandot }  a  f»w  cases  in  Greene,  Mercer,  ai 
Hancock. 

in  Indiana,  from  four  to  six  hunUred  cases  in  Benton  Countv;  t^ 
droves  were  destroyed  in  Jasper  County;  one  hundred  deaths  a 
reiK)rted  in  Marion,  and  losses  are  given  in  White,  Newton,  and  He 
dricks. 

In  Illinois,  among  other  reports,  are  losses  in  Ford  County  of  five  ha 
dred  head;  one  liimdied  in  Grundy;  hirge  numbers  in  Champaig 
(valued  at  $150,OOo  at  least;)  forty  in  Douglas;  nineteen  in  Clin  to 
and  small  losses  iu  Massac,  Pulaski,  Effingham,  Cook,  Iroquois,  Mace 
Pope,  Morgan,  Alexander,  St.  Clair,  and  Du  Page. 

In  Missouri  heavy  losses  occun-ed ;  in  St.  Louis  there  were  one  the 
sand  four  hundred  cases  of  cows  and  three  hundred  of  heifers ;  in  Newt 
the  loss  numbered  three  hiindi^ed.  In  many  other  sections  of  the  Ste 
the  disease  was  more  or  less  prevalent,  as  in  McDonald,  Butler,  Clai 
Polk,  Bates,  Cass,  Henry,  Montgomery,  Benton,  Mississippi,  Ced^ 
Dade,  and  Hickory ;  but  the  details  of  these  returns,  together  wi 
those  of  other  States,  are  reserved  for  a  more  complete  history  of  t 
outbreak. 

Five  western  cattle  died  of  Spanish  fover  at  Millerton,  Putch^ 
County,  New  York,  where  they  were  quarantined.  The  infection  didu 
spreail. 

A  large  number  of  Texas  and  Indiana  cattle  were  brought  into  t 
cattle  yards  lind  abattoirs  in  Hudson  County.  New  Jersey,  last  AugUJ 
sick  with  Spanish  fever.  The  State  Agricultiu^l  Society  forbade  ai 
more  being  brought  into  the  State.  Those  sick  were  quarantine 
and  after  a  thorough  examination  were  put  into  rendering  vats  and  tJ 
yards  and  pens  disinfected  with  carbolic  acid.  No  disease  afterwa 
appeared.  Three  inspectors  were  appointed  by  the  State  society,  wl 
quarantined  all  the  suspected  cattle  on  arrival:  and  when  it  provi 
sickness  from  any  infectious  disease  they  were  killed  and  put  in  the  re 
dering  vats. 

A  lot  of  western  cattle  were  driven  through  Westmoreland  Count 
Pennsylvania,  last  sunmier,  stopping  over  night  on  a  farm  three  mil 
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south  of  Greensburg.  Eight  or  ten  head  took  sick  during  the  night, 
and  were  left  with  the  farmer  to  be  killed.'  The  symptoms  were  said 
to  be  those  of  Spanish  fever. 

Eeports  of  the  existence  of  this  disease  have  come  from  Georgia,  but 
the  symptoms  are  not  sufficiently  defined  for  its  absolute  identification. 
Our  Lamar  County  (Texas)  correspondent  states,  as  the  result  of  his 
observations  m  Texas  and  other  States,  including  Illinois  at  the  time  of 
tiie  greatest  virulence  of  the  disease  there,  that  there  is  no  such  disease 
in  Texas,  or  south  of  the  latitude  of  middle  Tennessee  or  Arkansas.  He 
mentions  the  fact  that  hundreds  were  herded  for  months  on  Grand 
Prairie,  Arkansas,  at  the  season  of  the  highest  excitement  in  Illinois, 
without  disease  among  either  Texas  or  Arkansas  stock.  The  following 
poiDts  are  indicated  as  the  result  of  his  observations : 

1.  That  it  did  not  show  itself  until  the  very  hot  weather  that  visited 
that  section,  although  Texas  cattle  had  come  in  nearly  two  months 
before. 

2.  That  Texas  cattle  were  free  from  any  signs  of  disease,  and  improved 
rapidly  on  arrival. 

3.  That,  although  healthy,  they  left  disease  behind  them;  and  all 
home  cattle  feeding  upon  the  same  pastures  or  drinking  at  the  same 
fountains  were  in  danger  of  the  contagion. 

i  That  removal  to  new  pastures  and  clean  water  would  stay  the  pro- 
gress of  the  disease  among  those  not  yet  aifected  by  it.  ^  , 

5.  That  native  cattle  would  not  take  the  disease  from  running  on  new 
pasture  with  other  native  cattle,  although  the  latter  might  be  suffering 
and  dying  with  the  disease. 

6.  That  the  disease,  its  mode  of  action  and  of  communication,  and  tlie 
remedies,  were  mysterious. 

It  is  reported  from  Fayette  County,  Texas,  that  Spanish  fever  only 
prevails  among  unacclimated  animals.  A  teaspoonful  each,  of  spirits  of 
tmpentine,  copi)ei:a8,  and  sulphur,  is  claimed  there  to  be  a  certain  cure  it 
given  m  time. 

The  following  extracts,  from  detailed  reports  published  in  the  Monthly, 
give  an  indication  of  its  prevalence  in  the  central  portions  of  the  west : 

MISSOURI.  , 

Awfon  Counfy, — Prevailed  during  the  summer  and  fall.  Loss  not  over  three  hundred 
bead. 

McDonald  County, — Five  per  cent,  of  all  native  cattle  have  been  lost.  Texas  cattle 
w  not  suffer  unless  there  is  an  admixture  of  more  than  one-half  native  blood.  Home- 
^  prove  una v^ai ling. 

Ckrk  County, — Has  visited  some  portions  of  the  county. 

^tlfr  County, — Three  cases  reported.  Remedy  used :  a  drench  made  by  mixing  halt 
'pound  of  Epsom  salts  with  a  strong  decoction  of  peach-tree  leaves — one  quart  of  the 
«tter. 

^olk  County. — In  the  eastern  part  of  the  county,  in  August,  from  the  passage  of  Tcxa» 
^ttle  through  that  section. 

5f.  loui9  County, — Fourteen  hundred  milch  cows  and  two  hundred  and  fifty  to  three 
"^dred  heifers  and  steers  lost  by  this  disease. 

^ta  County. — To  some  extent,  but  less  than  in  years  past. 

Com  County. — Few  losses  this  year,  as  diligent  watch  has  been  kept  against  droves. 

^ry  County, — Loss  two  hundred  to  tliree  hundred  head. 

Montgomery  County. — Forty-five  head  lost  last  autumn,  Onlv  three  of  those  attacked 
'^vered. 

^^(m  County, — A  few  isolated  cases. 

Misfitsinpi  County, — Slightly;  brought  iu  from  Cain),  Illinois,  by  Texas  cattle.    Loss 

^r  County, — A  few  cases  imported  with  southern  cattle. 
J^  County, — During  the  summer  and  fall,  along  the  highways  where  Texas  cattle 
*<jPp€d  to  graze ;  the  loss  was  twenty-five  per  cent. 

Sidcory  County, — ^To  some  extent,  but  no  new  facts  noted. 
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Champaign  Count}/,— Oui  oorreroondent . says :  ''Spanish  fever  has  prevailed  in  this 
county,  commencing  on  the  27th  day  of  Jnly,  1868,  and  cattle  have  continued  to  die  of 
the  same  disease  up  to  January  1, 1869.  In  this  township  the  loss  is  ninety  per  cent : 
entire  county,  seventy-five  per  cent.  It  is  a  blood  disease ;  the  blood  under  a  powerifm 
glass  proves  this.  It  has  been  argued,  and  tried  to  be  proven,  that  it  is  a  disease  not 
easily  taken.  I  now  have  in  my  x>osses8ion  a  large  amount  of  evidence  from  good  men, 
showing  it  to  be  a  disease  very  easily  given.  A  number  of  oases  can  be  given  where 
the  only  exposure  was  by  drlvmg  a  short  distance  over  the  road  where  the  Texas  cattle 
had  passed  from  tame  pasture  to  bam  lots,  the  natives  being  kept  up  all  the  time  only 
when  in  transit  from  lots  to  pasture.  Blood  examined  in  the  earliest  stages  of  the  dis- 
ease shows  a  diseased  condition  of  the  same.  As  the  disease  progresses  from  day  to 
day  the  blood,  examined  by  a  ^ood  glass,  shows  the  gradual  destructibh  of  vitaUty,  and 
at  dissolution  is  a  mass  of  putridity.'' 

ClinUm  County,— Snomsh  fever  among  the  cattle ;  loss  nineteen  head. 

Douglas  County, — Forty  head  lost  from  Spanish  fever  in  one  neighborhood  through 
which  Texas  cattle  passedv 

Jroquaia  Ccmwfy.— Spanish  fever  has  prevailed. 

Macon  County, — ^No  cases  except  those  that  came  in  contact  with  one  lot  of  Texas 
cattle. 

Maaaao  County, — A  few  cases,  supposed  to  be  Spanish  fever. 

Pope  Cottfi<y.---Spanish  fever  in  one  locality  for  a  short  time. 

Morgan  County, — A  few  drove  cattle  died,  but  more  from  iU  usage  than  SpanlBh 
fever. 

Alexander  County, — Spanish  fever  prevailed  in  Cairo,  but  did  not  get  into  the  country. 

Cook  County, — Some  Spanish  fever  in  the  south  part  of  the  county,  from  contact  ^ui 
cattle  shipped  to  Chicago. 

Ejgingham  County, — Spanish  fever  killed  a  few  cattle  in  one  neighborhood,  where  eontt 
Texas  cattle  were  herded  for  a  short  time.    Loss  small. 

Ford  County. — Loss  about  five  hundred  head:  a  miyority  of  them  cows. 

Grundy  County, — Spai^ish  fever  in  one  town ;  loss  about  one  hundred  head. 

Pulaski  County, — A  few  deaths  from  the  passing  of  Texas  cattle. 

St.  Clair  County, — A  few  head  have  died  urom  supposed  Spanish  fever. 

Du  Page  County. — One  man  lost  eighteen  head  by  Spanisli  fever. 

Dn>IANA. 

Marion  County. — About  one  hundred  head  died  of  Spanish  fever.' 

White  County. — Some  loss  from  Spanish  fever. 

Benton  County. — From  four  huntfred  to  six  hundred  head  of  native  cattle  have  diw 
rrom  Spanish  fever.  In  a  neighboring  county  a  herd  of  diseased  cattle  were  driv^i 
about  eight  miles  along  a  roatl,  and,  the  wind  being  from  the  south,  cattle  alone;  on  the 
north  side  of  the  road  took  4he  disease,  without  either  being  driven  along  the  row 
traveled  by  the  Texas  cattle  or  di'inking  water  that  had  been  exposed  in  any  m.inDier. 
These  facts  induce  the  belief  that  the  disease  was  communicated  by  the  wind.  The 
Texas  cattle  were  taken  right  otFthe  cars  and  driven  along  the  road. 

Hendricks  County. — Spanish  fever  in  a  few  places.    Comparatively  little  loss. 

Xctcton  County. — Eight  to  ten  head  died  of  Spanish  fever,  taken  from  a  drove  of  Texa« 
cattle  driven  along  the  road. 

Laxcrence  Comti/i/.— Considerable  loss  from  Spanish  fever  along  a  road  traveled  hy  a 
drove  of  Texas  cattle. 

OHIO. 

Hamilton  County, — ^Vcry  slight,  and  only  among" the  cattle  that  have  come  in  contact 
"g^ith  foreign  stock. 

Wyandot  County. — Loss  six  head,  in  two  car-loads  brought  f^ora  Chicago. 

Greene  County, — Ten  to  twelve  native  cattle  died.    Disease  taken  from  Texas  cattle. 

KANSAS. 

Dickinson  County, — Spanish  fever  has  prevailed  to  a  great  extent.  Loss  over  six  thou- 
sand doUai's. 

liepublic  County. — Ten  head  of  oxen  died  of  Spanish  fever  last  fall,  after  feeding  on  the 
track  of  Toxjia  herds.    A  few  cases  recovered. 

Butler  County.— CuAQB  last  auinmer  and  falL  Many  of  the  Texas  cattle  haVe  didi 
here  during  the  ^  inter. 

Wyandot  County, — Six  fatal  cases  in  the  fal^;  contact  with  Texas  cattle. 
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DISEASES  OF  HOBSES. 

Horses  have  been  comparatively  free  firom  disease  during  the  year. 
Glanders,  so  preval^t  after  the  close  of  the  war,  is  now  scarcely  to  be 
found.  Pneumonia  has  caused  some  loss  in  New  York.  Pennsylvania, 
Dlinois,  and  Missouri.  Blind  staggers  has  been  3omewnat  fatal  in  the 
south  and  west.  Less  fatality  is  reported  in  the  southwest  from  "  char 
bon"  than  for  several  previous  years.  In  Clinton  Comity,  Illinois,  forty 
or  fifty  abortions  occurred  among  mares.  Other  diseases  are  mentioned 
in  various  localities,  as  diphtheria,  putrid  sore-throat,  inflammation  of  the 
liver,  the  "loin  disease,^  and  other  diseases  known  only  by  reported 
symptoms. 

DISEASES  OF  SWINE. 

The  losses  from  "hog  cholera,''  though  less  than  last  year,  are  very 
heavy  in  the  south  and  west.  In  New  England  and  New  York  it  only 
appears  among  western  droves.    Pennsylvania  has  been  nearly  exempt. 

In  Virginia  it  has  prevailed  in  a  few  oounties,  and  in  the  Carolinas 
pretty  extensively,  in  some  counties  the  loss  reaching  thirty  per  cent. 
Similar  reports  come  from  portions  of  aU  the  Gulf  States.  •  In  Kentucky 
and  Tennessee,  where  com,  hogfs  and  distilleries  abound,  it  is  still  worse. 

The  details  nave  been  annually  presented  ad  nauseam^  and  we  propose 
to  omit  those  of  the  present  V^ar,  giving  only  an  idea  of  the  extent  ot 
the  loss  in  the  districts  most  infected. 

In  nineteen  counties  in  Tennessee,  in  which  were  641,080  hogs  in  1860, 
the  loss  in  1868  was  about  140,000,  according  to  the  percentages  of  loss 
returned  from  the  several  counties ;  in  twelve  counties  in  Kentucky  a 
^088  of  thirteen  per  cent.,  or  44,000;  in  nine  counties  of  Indiana  a  loss 
of  fifteen  per  cent.,  or  47,000 — an  aggregate  loss  of  231,000  swine  in 
forty  counties,  averaging  to  each  county  5,775. 

BISEASBS  OF  SHEEP. 

•  • 

Foot-rot,  scab,  and  rot  are  rei)orted  in  aU  sections  of  the  country  to 
?  greater  or  less  extent,  causing  a  small  percentage  of  mortality,  vary- 
ing in  proportion  to  the  degree  of  neglect  suffered. 

The  reduction  of  numbers  during  the  winter,  in  the  general  slaughter 
Sculls  for  pelts  and  tallow,  relieved  the  flocks  of  the  country  of  the  old, 
^eak,  and  discard  sheep,  luid  left  those  remaining  in  better  condition, 
^d  with  a  better  prospect  of  health  and  needful  attention. 

In  Kennebec  County,  Maine,  a  fatal  disease  of  the  head  and  throat 
JPpeared.  It  was  attended  with  loss  of  appetite,  the  flesh  and  skin 
"ccame  a  dull  gi-een,  and  death  ensued  in  afew  days ;  decomposition  was 
^pid,  and  the  odor  "fearfully  fetid.^  Scanty  pasture  in  the  fall,  and 
poor  condition,  were  assumed  to  be  predisposing  causes.  Merinoes  were 
principally  afiected. 

Id  parts  of  New  Hampshire  great  fatality  among  sheep  has  been 
f^ported.  A  disease  called  "water  garget^  haa  been  slightly  prevalent 
JD  Merrimack  County. 

It  is  stated  that  in  Hampden  County,  Massachusetts,  three-tenths  ol 
*e  laE?bs  have  died  from  want  of  natural  food,  many  of  the  mothers 
aaving  liit]^  milk. 

A  flock  of  one  hundred  and  fifty  lambs  in  Winnebago  County,  Illinois, 
*I«>pped  in  May,  did  well  until  a  few  days  after  the  hot  term  in  July, 
'^lien  many  of  them  were  taken  with  severe  purging,  ass  in  cholera;  a 
^ '^  without  purging,  wandered  around  in  a  small  circle,  nibbling  grass 
and  dirt.    All  of  the  latter  and  most  of  the  first  cases  died  in  a  few 
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hours  after  being  attacked.  They  commenced  dying  at  the  rate  of  two 
or  three  a  day  the  first  week,  increasing  to  four  or  five  a  day  in  the  third 
week,  when  they  were  taken  from  the  ewes.  Eighty  were  driven  to 
another  pasture;  the  remaining  twenty-four,  affected  with  the  appear- 
ance of  dysentery,  were  put  in  the  sheep-bam  and  treated  for  that  dis- 
order. Of  the  latter  nine  died ;  of  the  former,  but  one.  None  of  the 
sheep  were  affected. 

A  great  many  lambs  died  in  Monroe  County,  Ohio,  many  of  them 
apparently  in  good  order.  The  mortality  was  greatest  when  the  drought 
was  most  severe  last  summer,  and  the  grasshoppers  most  abundant,  and 
many  think  the  excrements  from  the  latter  on  the  grass  were  poisonous. 

In  a  flock  in  Houston  County,  Minnesota,  occurred  several  cajses  of 
sores  under  the  shoulder,  in  one  or  two  instances  involving  face  and 
legs,  emitting  watery  matter  and  a  noisome  odor.  One  died  after  suf- 
fering two  years.    Sulphur  proved  to  be  a  partial  remedy. 

LOSSES  AND  DEPBEDATIOISrS  BY  DOGS. 

Letters  from  correspondents  in  every  section  of  the  country  lament  the 
ravages  of  dogs,  the  many  losses  incurred  by  the  killing  and  maiming  of 
sheep,  and  especially  the  far  greater  loss  in  the  repression  of  wool-growing' 
and  the  prevention  of  efforts  for  its  extension  into  regions  pecuharly' 
adapted  to  the  business.v  Millions  of  acres  of  herbage,  suited  to  the  wants 
of  flue- wool  sheep  in  all  portions  of  the  United  States,  are  annually  depas- 
tured partially,  or  not  at  all,  and  left  to  decay  and  waste,  for  want  of  ani- 
mals to  consume  the  abundant  siK)ntaneou8  growth.  Millions  of  dollars 
are  thus  annually  lost  to  the  production  of  the  country.  The  foUowiixi 
quotations  are  merely  samples  of  statements  from  every  quarter : 

Hartford  County^  Conn. — "Formerly  every  farm  kept  from  twenty  ^ 
three  hundred  sheep;  now  there  are  very  few,  the  dogs  ha^ing  diiveJ 
them  all  out.'' 

Baltimore  County ^  Md, — "Many  sheep  are  annually  lost  by  the  ravage 
of  dogs.'' 

Monroe  County,  West  Va. — "Loss  by  wolves  and  dogs  ten  per  ceix^ 
annually." 

Burke  County,  N.  C, — "Were  it  not  for  the  dogs,  sheep-raising  could  ^ 
carried  on  with  very  little  cost  and  trouble  in  this  section  of  our  State 
Orange  County, — "A  great  many  sheep  killed  by  dogs.  We  wish  Coi 
gress  would  impose  a  tax  on  airdogs."  Stanly  County. — "Sheep-raisin 
would  be  profltable  but  for  the  depredations  of  dogs." 

Stewart  County,  Oa. — "Not  raised  on  account  of  dogs;  twenty  dogs  '^ 
one  sheep  here."  • 

Putnam  County,  Fla. — "The  raising  of  sheep  here  is  impractical> 
from  the  fact  that  nearly  every  negro  and  many  whites  keep  a  lot  * 
half-starved  curs,  which  they  call  "hunting  dogs,"  but  all  the  evident 
of  their  hunting  qualities  that  1  have  yet  seen  is  that  they  will  destrc 
a  flock  of  sheep  in  about  twenty  minutes." 

Oiks  County,  Tenn» — "The  dogs,  *curs  of  low  degree,'  have  play< 
havoc  with  the  sheep.  O  for  a  dog  law!  A  neighbor  of  mine  l<^ 
thirty-flve  fine  Southdowns  in  one  night,  among  them  two  bucks  woi^ 
one  hundred  dollars  each,  either  one  worth  more  than  all  the  dogs  in  i^' 
county."  Perry  County. — "Dogs  kept  in  a  starving  condition  prev^^ 
success  with  sheep.    Otherwise  wool-gromng  might  be  profitable." 

Livingston  County,  Ky, — "Wool-growing  woidd  be  profitable  if  it  w^ 
not  for  ravenous  dogs." 

Monroe  County,  Ohio. — "Dogs  have  been  very  bad  on  8he<ep.  O^ 
farmer  lost  sixty  in  one  night." 


BEPOBT  OF  THE  STATISfnCIAN. 


43 


Earrison  Cowaty^Ind. — <^13ie  township  trustee  of  Gorydon  has  paid 
oat  to  fanners,  for  loss  of  sheep  by  (fogs  for  the  year  ending  March  1, 
three  hnndred  and  ninety-eight  dollars,  at  the  rate  of  two  dolhvrs  per 
head.  The  amounts  paid  out  by  the  other  townships  would  probably 
make  a  total  of  one  thousand  dollars  for  the  county."  Spencer  County. — 
"  Lost  one  thousand  sheep  by  dogs — more  than  ever  before." 
Douglas  Couikty^  111. — "Lost  two  hundred  sheep  by  dogs." 
Steams  County j  Minn. — "The  most  serious  obstacle  to  successful  sheop- 
raising  is  the  multitude  of  worthless  dogs,  which  threaten  to  exterminate 
the  sheep." 

Lee  County y  Iowa. — "Without  legislative  protection  from  dogs,  wool 
in  our  State  cannot  be  made  profitable  at  present  prices." 

AtcfUson  County,  Kansas. — "  Some  of  our  farmers  have  disposed  of  their 
flocks  mainly  in  consequence  of  the  destruction  by  dogs  and  prairie 
wolves.  Dogs  are  quite  numerous  and  the  greatest  nuisance,  and  I  think 
our  legislature  should  tax  them  heavily." 

The  following  statement  represents  the  losses  from  dogs  in  Ohio  dur- 
ing ten  years,  so  far  as  they  were  returned  by  assessors: 

Sketf  killed  or  injured. 
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340,500 


Estimated. 


Thus  the  average  for  this  period  is  35,715  killed  per  annum,  and 
23,374  injured;  the  annual  average  losses,  respectively  $102,909  and 
134,050— total,  $137,019.  In  Iowa,  in  1866  the  loss  sustained,  so  far 
^  reported  by  assessors,  was  $82,616  from  sheep  killed,  the  total  stock 
of  the  State  being  1,598,226.  The  same  ratio  would  make  the  loss  in 
the  United  States  $2,080,000,  without  counting  the  damage  from 
fiiaiming. 

The  loss  of  Few  York,  in  1862,  as  estimated  by  Secretary  Johnson  of 
tie  State  Agricultural  Society,  was  50,000  sheep,  worth  $175,000.  On 
tiis  basis  the  loss  in  the  United  States  would  amount  to  $2,000,000. 

fietums  made  by  correspondents  of  this  department  in  1866  from  five 
hundred  and  thirty-nine  counties  give  an  aggregate  of  130,427  sheep 
killed,  or  an  average  of  242  in  each  county.  On  this  basis  the  number 
killed  in  all  the  States  would  be  about  half  a  million. 

Similar  returns,  in  1867,  from  three  hundred  and  eighty-nine  counties, 
*^^K)rt  a  total  of  78^375  sheep  killed,  an  average  per  county  of  201.  The 
proportion  of  loss  is  greatest  in  the  southern  States,  where  the  business 
of  wool-growing  needs  most  encouragement  and  promises  the  most  suc- 
cessful results.  The  average  numbers  killed  per  county  in  the  counties 
Sported  are  greatest  in  the  following  States :  In  Mississippi,  569  per 
county  J  Texas,  372  per  county;  Tennessee,  331  per  county;  New  Jersey, 
287  per  county;  Ohio,  263  per  county ;  Iowa,  261  per  county ;  Missouri, 
253  per  county ;  Indixma,  252  per  county. 
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Tbe  Ohio  average  is  for  twenty-two  counties,  and  is  less  thaji  the 
average  for  the  entire  State,  whicli  was  383  per  county  by  the  assessors' 
returns  for  1867. 

A  careful  analysis  of  these  facts,  and  of  other  data  of  similar  purport, 
justifies  the  estimates  previously  made  in  these  repoits  of  an  annual  loss 
of  two  millions  of  dollars  in  sheep  killed,  and  nearly  a  million  in  injuries. 
The  loss  is  equivalent  to  the  value  of  six  millions  of  pounds  of  wool.  It 
is  a  tax  of  two  per  cent,  upon  the  total  sum  invested  in  sheep — a  tax 
greater  than  the  average  levied  upon  farmers  by  the  assessors  for  county, 
State,  and  national  purposes  combined.  Such  a  burden  is  intolerable— 
a  drain  upon  the  profits  of  industry  that  should  speedily  be  checked. 

There  are  not  less  than  six  millions  of  dogs  in  the  country,  of  which  five  are 
utterly  worthless,  destroying  food  worth  many  millions  of  dollars,  commit 
ting  serious  depredations  upon  farm  property,  and  repressing  and  depress- 
ing wool  industry  to  the  iigury  of  business  and  the  loss  of  national  wealth. 

Will  not  our  national  legislators  heed  the  call  fix)m  every  State  in  the 
Union  for  the  levy  of  a  national  tax  upon  dogs  f  Great  Britain  has  for 
a  long  period  levied  and  collected  such  a  tax:  other  countries  include  it 
in  their  tax  lists.  There  is  no  nation  in  which  a  greater  necessity  exists 
for  such  taxation,  A  uniform  tax  of  not  less  than  two  dollars  per  head 
should  be  required.  Its  influence  would  be  in  every  way  salutaiy. 
Losses  of  wool-growers  would  decrease,  and  the  business  be  extended 
into  localities  where  it  is  now  unprofitable.  Mongrel  curs  too  worthless 
to  be  claimed  by  owners  would  be  sacrificed,  useful  dogs  would  be  pro- 
tected, and  canine  tribes  would  experience  an  improvement  gratifying 
to  aU  who  appreciate  the  desirable  qualities  of  the  race,  and  a  nuisance 
would  be  abated  to  the  benefit  of  all  and  the  iiyury  of  none. 

Tabic  showing  the  total  value  of  lice  stock  in  the  following  States  in  18C0,  February  1, 1B6S 

and  February  1,  1668. 


SUtet. 


Maine 

Now  Hampshire  t 

Vermont 

Mttwaohuaettg 

Rhode  Inland 

Connecticut 

New  York 

Kew  Jersey 

Ponnnyl  vonia 

Delawuro 

Maryland » 

Vir^nia 

North  Carolina 

Sonth  Carolina 

Georgia 

Florida 

Alabnma 

Miil»iHHippi 

Loniiiiaua 

Texas 

A  rkiiniiafl 

Tennei«iiee 

We«t  Virginia 

Kentucky 

Mi«»ouri 

Illlnoig 

Indiana 

Ohio 

Michigan 

WiKconHin 

MinneHota 

Iowa 

Kaniiag 

Nebraiika 

California 

Total 


I860. 


$15,437,533 
10, 924, 627 
16,241,969 
12,737,744 

2,042,044 

11,311,079 

103,856,296 

16,134,603 

69,672,726 

3, 144, 706 
14,667,853 
35, 420, 369 
31, 130, 805 
23, 934.  465 
38,372,734 

5, 553, 356 
43,411,711 
41,801,W)2 
24, 546, 940 
42, 825, 447 
22, 000. 977 


February  1, 1868. 


.■»". 


i)0.yii,4-jo 

l)l,RJ8,2.'n 

53, 693, 67.  J 

72,501,225 

41.853,539 

80,384/819 

23, 714,  771 

17, 807,  375 

3,642,841 

23,476,293 

3, 332, 450 

1, 128, 771 

35. 5ft5, 017 


$19, 974, 800 
12, 474, 029 
20,418.952 
19, 214. 502 

2,869,744 

18. 699, 012 

160. 557, 969 

25.502,769 

112,118,603 

4,263,973 
18, 992, 336 
35. 148, 572 
£0, 052. 456 
10,693,117 
26.  4(33. 67i 

4,190.484 
21,126,832 
16,815,802 

8,  492,  408 
:tJ,  f Ut),  Sfii 
15,3()9,!)S9 
•38, 11)6. 702 
].>.b"n»,7:{4 
40,  491, « 19 
50, 72S,  '2S0 
IW,  798, 7o4 
72,  VMi,  (BO 
123, 834,  351 
50,084,011 
54.  651. 907 
1(5,301.354 
75,718,514 

l».  902,  31 1 

5,  V'i),  536 


1,075,940,903 


1,877,111,816 


February  1, 180. 


$23,801,aj 
15,113.113 
22,782.711 
22,807,5« 
3,7Mk(H3 
24,687.141 

182,7«s3» 
32.505^638 

121,138,5© 

4.442^6® 
22,178,867 
37,705. 5g 

U36l,8» 
34,692,001 

27  255.9a 
29. 545' IS 

3-3.651,8^ 
20.366.380 

53.^52 
17,0^,  5g 

4<>.ia4<? 
64. 490, 7!  i 

120.5?9,9»i 
79.72a.sSj 

140. 991.  C^ 
55.507,0^0 

ip-eis,!]* 

%.  109, 517 
41. 457.735* 


1,527,704,03^ 
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EXPOETS  OP  WHEAT  AND  CORN, 

eceipts  from  the  export  of  cereals  are  of  equal  importance  with 
om  the  sanie  value  of  cotton  or  cheese;  and  though  they  may  be 

amount,  they  are  not  to  be  despised;  yet  the  policy  of  growing 
r  exportation,  except  as  a  pioneer  expedient  in  opening  and  im- 

farms,  is  not  to  be  commended.  No  material  portion  of  our 
can  ever  be  made  up  of  breadstuffs,  nor  is  it  desirable  that  they 
[)e.  Grain  exportation  as  a  settled  policy  would  soon  so  reduce 
d  of  cereals  that  there  would  be  no  surplus  to  export.  The  price 
it  in  the  distant  west  has  been  remunerative  from  the  influx  of 
to  be  fed  imtil  the  ripening  of  another  crop,  and  from  the  mar- 
lened  among  the  miners  of  the  mountains,  rather  than  from 
tion.  It  is  tiie  policy  of  this  country,  and  its  destiny,  to  bring  con- 
into  the  very  fields  of  production,  and  to  export  surplus  products 
stry  not  in  the  bulky  and  burdensome  form  of  raw  material,  but 
acts  enhanced  in  value  by  the  expenditure  of  labor^  with  a  reduc- 
a  minimum  of  the  relative  expenses  of  transportation, 
the  comparative  unimportance  of  the  grain  export  may  be  seen 
nee  the  following  tabulations  have  been  prepared,  showing  the 
•  of  bushels  of  wheat  and  barrels  of  flour  shipped  to  foreign  ports 
^25,  a  period  of  forty-three  years.  In  the  first  table  the  quantities 
dens^  into  aggregates  for  periods  of  five  years  each : 

lent  showing  the  quantity  of  wheat  and  flour  exported  from  1826  to  1855,  inclneive. 


Yean. 


ending  1830 
ending  1835 
ending  1840 
ending  1845 
ending  1850 
ending  1855 

ItnSOyean 


Wheat,  biuholfi. 


125,^7 

614, 145 

1.842. 84  L 

2, 946, 861 

10, 184, 645 

16,446,955 


32,160,994 


Floor,  barreli. 


4, 651, 940 
5,241,964 
4. 092, 9:» 
6, 274, 697 
12. 284, 828 
13, 149, 518 


45,695,879 


Total  wheat  and 
flour,  in  bniheli. 


23,385,247 
86. 823, 965 
22, 307, 501 
34, 320,  346 
71,608,785 
82, 194, 545 


880,640,389 


^utement  Bhotcing  the  quantity  of  wheat  and  flour  exported  from  18r>G  to  18f')8. 


Years. 

Wheat,  buflbolfl. 

Flour,  barrclff. 

Total  wheat  and 
flour,  in  buihelt. 

8, 154, 877 

•    14,5'J0,331 

8,926,196 

3,002,016 

4, 155, 153 

31, 238, 057 

37,289,572 

36,160,414 

23,681,712 

9, 937, 152 

6,579,103 

6,146,411 

15, 940, 699 

3.510,626 
3.712,053 
3,512,169 
2,431,824 
2,611,596 
4, 323. 756 
4,882,033 
4. 3t»0, 055 
3. 557. 347 
2, 604.  542 
2,183,050 
1,300,106 
2, 076. 423 

25. 708. 007 
33.  lao.  596 
26.487.041 
15  161.136 

...^........ ................. ................ 

17.2I3vl33 
52  856  837 

61.699.7.'n' 

5C  110.689 

r -. 

41.468,447 
22. 959. 862 

16.  494.  353 

12,G4fi,04l 

26. 323, 014 

J 

204,781,893 

41,095.580 

410.259,793 

236,942,887 

86, 191, 459 

670, 900, 183 
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Staiemait  ahowmg  ihe  value  of  hreadiktffi  exported  from  1826  to  ISoT^,  invlMhe, 


Teui. 


FiT6  yean  •sdlnf  1830 

F1t«  yean  eoding  1835 

Flva  3rean  ending  1840 

Five  yean  ending  1B45 

Five  yean  ending  1650 ^ 

Five  yean  ending  1855 

Totalln90yean 


Wheat 


$112,754 

737,365 

1,817,067 

2,9(i0,7a> 

12, 801,  OKI 

£21,684.768 


40,053,836 


Flour. 


$24. 708. 090 
29. 347,  «»-ia 
27,231,952 
31,  avi,  156 
6!»,3T.'i,74I 
75, 775, 220 


257, 494, 808 


AUbreadil 


$42,36: 

4H,09i 

47,11' 

5i,70: 

142,235 

134, 18: 


4C5,69i 


Statement  showing  the  value  of  hreadstuffe  exported  from  1856  to  1808,  indmlve. 


1856 

1857 

1858 

189Q 

1860 

1861 

1663 

1883... 

1864 

1865 

1866... 

1867 

1868 

Total  in  13  yeorg 

Total  in  43  yean 


Wheat 


$15,115,f)61 

22. 240, 857 

9,061,504 

2, 849, 192 

4, 076, 704 

38, 313, 624 

42, 573, 295 

46, 754. 195 

31, 432, 133 

19, 397, 197 

7, 842, 749 

7,882,555 

30.247,632 


Flour. 


Allbroad^t 


$29,275,148 
25, 880, 3U; 
19, 328. 884 
14, 433, 591 
15, 448, 507 
24, 645, 849 
27, 53-1, 677 
28, 366, 069 
25, 5PP.  249 
27.222,031 
18, 396, 686 
12, 603. 775 
20,887,798 


277, 787^298  289, 813, 580 


317,841,124 


547, 308, 388 


$59,  OK 
57,911 
35,56£ 
23,565 
26. 9« 
73.534 
84.34( 
69, 2« 
63,46: 
53.50J 

.40.685 
40,98: 
79. 0« 


727.861 


1,193,55. 


A  division  of  these  results  into  decades  makes  the  quantity  and  va 
of  wheat  and  floor  as  follows: 


Yean, 


Fire  jrean  ending  1830 v 

Ten  yean  ending  1840 

Ten  yean  enillng  1850... 

Tqp  yean  endiiig  1^ 

Eight  yean  endhig  18G8 

Total  boiheli ., 


Quantity. 


Bvsktls. 

23, 385. 247 ' 

49,131,466 

105, 929,  131 

199.  894. 458 

292,  559,  680 


670, 900, 182 


Value. 


$24.83 
59.13 
116,13: 
25^1T 
4U9.88I 


865,14! 


Statement  showing  the  export  price  of  wlieaS  and  flour. 


Yean. 


Ten  yean  to  1840 

Ten  yean  to  1850 

Ten  yean  to  1860 , 

InVSOl 

In  1862 

In  1863  

In  1864  

In  1865  

In  1866  

In  1867  

In  1868 


Thus  ii>  fMly-three  years  our  total  exports  of  wheat  have  h 
286,942,887  bushels,  and  of  flour  80,791,459  barrels,  making  an  equiva 
in  wheat  and  flour  of  670,900,182  bushels  of  wheat,  valued  at  $865,149,1 
an  average  of  $1  29  per  bushel. 
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For  thirty  years  the  average  export  was  8,688,012  bushels;  for  the  last 
thirteen  years,  31,558,445  bashels;  for  the  whole  period  of  forty-thi'ee 
years,  15,602,329  bashels;  for  eight  years  since  1860,  36,569,985,  sold 
at  an  average  of  $1  40  per  bushel,  or  $51,236,064,  The  receipts  for  these 
eight  years  have  been  $409,888,514,  while  the  value  of  the  exports  of 
tlurty-five  years  previous  was  but  $455,260^998;  the  number  of  bushels 
sent  abroad  in  eight  years  292,559,880,  against  378,340,302  in  the  prior 
period  of  thirty-five  years.  While  the  total  exports  bear  a  small  propor- 
tion to  tiie  total  amount  produced,  it  is  a  significant  fact  that  in  a  period 
of  distraction  and  war,  during  a  part  of  which  a  million  of  men  were 
withdrawn  from  industry,  as  much  wheat  was  sent  abroad  as  in  a  pre- 
ceding period  of  four-fold  duration. 

BXFOBTS  OF  GOBN. 


The  exports  of  com,  the  great  cereal  of  the  country,  and  the  dis- 
tinguishing crop  of  the  western  world,  present  a  meager  showing,  which 
will  serve  to  illustrate  the  impolicy  of  reliance  upon  the  foreign  demand 
for  maize  as  an  aid  to  national  industry. 

SUUement  tkowing  Uu  qaantitii  and  wdut  of  exports  of  com  and  com  meoL 


ytre  jmn  endiof  1830. 
Vrn  yean  ending  1835. 
Itn  fean  ending  1840. 
It*  yean  ending  1845. 
f1?«  yean  aiding  1850. 
Fhre  yean  ending  1855. 

Tatal  ta  90  yean 

M» 

1«7 

ifiS 

tt» 

no 

1861 

M« 

1083 

KM 

I8S5 

wm 

im 

MB. 

Total  1b  13  yean 

Total  in  43  yean. 


CORN. 


Boshelf. 


3,530,710 
2,568,946 
1,184,973 
3,474,109 
43,822.153 
83,905,196 


78,486,087 


10,?92,S80 

7,505,318 

4,766,145 

1,7J9,998 

3, 314. 155 

10.678,244 

18, 904, 8»B 

16,119,476 

4,096,684 

2,812.726 

13, 516, 651 

14,889,823 

11,147,490 


119,763,888 


196,249,975 


I>olUn. 


2,019,926 

1,804,711 

873,104 

1, 755. 602 

31,277,920 

17,712.699 


55,443,962 


7,622,565 

5,184.666 

3,259,039 

1,323,103 

2,399.808 

6,890,865 

10, 387, 383 

10,592,704 

3,353,280 

3, 679, 133 

11,070,395 

14,671.0^ 

13,094.036 


93,728,069 


149, 172, 031 


CORN  M£AL. 


'    Barrel!. 


783,408 

817.383 

843.930 

1,132,749 

2,493,700 

1,121.456 


7,192,626 


293,607 
267. 504 
237,637 
258,885 
233.709 
203,313 
253,570 
257. 948 
262,357 
199.419 
237,275 
284.281 
336.508 


Dollan. 


2,404,371 
2,731,077 
3,471,215 
3, 037, 021 
8, 984, 252 
4, 147, 318 


24,775,254 


1, 175. 688 

057, 791 

877,692 

994,269 

912,075 

692,003 

778.  344 

1, 013, 272 

1, 349, 765 

1, 489, 886 

1, 129. 484 

1. 555, 585 

2, 068. 430 


3, 326, 013     II,  994. 234 


10,518,639 


39,769,538 


TOTAL 
VALUE. 


Dollan. 


4,424,297 
4, 535, 788 
4,344,319 
4, 792. 623 
40, 262,  172 
21,860,017 


80.219,216 

■J  =■ 


8,798,253 

6, 142, 457 

4, 136. 731 

2, 317, 372 

3.311,883 

7,582.868 

11,165.727 

11,605,976 

4, 7(0. 045 

5,169,019 

12, 199. 879 

16, 426, 677 

15, 162, 466 


108. 722, 353 


188, 941, 569 


Statement  showing  the  export  of  com  and  com  meal  in  decennial  periods. 


?!▼•  yean,  ending  1830 

Tea  ye«n,  ending  1840 

Teayeare,  ending  1850.... 

Tea  years,  ending  I860 

lag^tyean.  ending  1868 

Total 


Bu»keJt. 

3. 530, 710 

3,753,919 

47, 296. 2t>2 

51,50:1,092 

92, 165, 992 


196,249,975 


Com  meaL 


BarrtU. 
783,406 
1. 661, 313 
3,  G26, 449 
2.412,798 
8, 034, 671 


10. 518, 639 
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The  values  of  tliese  exports  in  the  decades  named  were  as  follows: 

Five  years,  ^ndiIig  1830.— Corn $2, 019, 926 

Corn  meal 2, 404, 371 

— ^— — ^—    $4  424  297 

Ten  years,  ending  1840.— Corn 2, 677, 815 

Com  meal 6, 202, 292 

—————      8  880  107 

Ten  years,  ending  1850.— Com 33, 033, 522 

Corn  meal 12, 021, 273 

Ten  years,  ending  I860.— Corn 37, 501, 880 

Com  meal 9, 064, 833 

46,566,713 

Eight  years,  ending  1868.— Com 73, 938, 888 

Com  meal 10, 076, 769 

■_ —    84,016,657 

Total  value,  com  and  com  meal,  exported  in  43  years 188, 941, 589 

The  average  export  prices  of  com  for  i}eriods  of  ten  years  have  been 
as  follows : 


Period. 

Period  ending  1840 

Period  ending  18r>0 

Period  ending  1860 

The  prices  since  1860  have  been  as  follows : 

Years. 

1861 : 

1862 

1863 

1864 '. 

1865 

1866 , 

1867 

1868 


Per  bnahel. 


$0  7U 
69f 
72f 


Per  barrel 


$3  73 
3  31 
3  76 


Per  bftrreL 


13  40 
307 
393 
5  14 
7  47 

4  76 

5  47 

6  15 


Converting  com  meal  to  com  at  four  bushels  to  the  barrel,  the  total 
amount  of  com  exports  during  forty-three  years  is  two  hundred  and 
thirty  millions  bushels,  or  one-fourth  of  the  crop  of  last  year ;  and  all 
the  com  ever  exported  from  this  country  could  be  replaced  by  one-third 
of  that  crop.  For  thirteen  years  past  the  annual  average  has  been  but 
ten  millions  of  bushels  annually,  aud  for  forty-three  years  five  and  a 
half  millions,  or  one-eightieth  part  of  the  crop.  During  the  entire  period 
since  1825  an  average  of  one  bushel  has  been  exported  for  every  hundred 
produced.  , 

The  farmer  who  has  han'ested  one  thousand  bushels  has  been  depend- 
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the  foreign  demand  to  the  extent  of  ten  bushels,  for  which  he 
'.  received  two  dollars,  while  the  price  of  thirty  bushels  has  been 
in  shipping  it  from  the  praiiies  to  the  markets  of  Europe, 
very  meager  showing,  but  an  export  of  ten  times  the  amount 
worse,  as  a  herald  of  the  exhaustion  and  poverty  that  must 
en  so  exhausting  a  crop  is  sent  abroad  at  so  great  expense  and 
it,  and  nothing  returned  to  the  depleted  soQ.  An  export  of 
erefore  undesirable  and  unwise. 

mPOETS  OF  WOOLS  AM}  WOOLENS. 

lowing  is  a  statement  of  the  imi)ort8  of  wool  during  the  year 
me  30,  1868,  as  reported  by  the  statistical  bureau  of  the 
Department : 


DesorlpUon. 


mts  or  letfiper  ponnd , 

▼er  19  centN  per  pound , 

g.  claaa  No.  1,  value  32  ceutH  or  \eM  p4*r  pound 

»,  clanD  No.  1,  value  over  32  c*»n»n  per  pound -.., 

1«,  claxM  No.  2,  32  centM  or  leMH  per  ponud 

In.  claM  No.  2.  ov«^r  '.fi  c«'ntH  per  pctund 

iw  or  unmaunfacturf d,  with  xhv  wool  on,  waiibed  or  uowaShed . 
waste,  ihoddy,  mungo,  and  flocks '.., 


Quantity. 


8,907,864 

10,(XJl.q97 

3, 068, 013 

31. 1259 

2, 109. 280 

6.690 


556,414 


24,681,217 


Valae. 


$972,204 

1.682,483 

454,204 

13,043 

467,661 

3.063 

837,589 

49,649 


4,079,894 


ports  of  woolens  for  the  same  period  are  as  follows : 


- pounda.. 

pou  v<\h  .  . 

irea,  wholly  or  In  part  of  wool,  not  otherwUe  provided  £or.  .  poundH. . 

j>ound«.. 

poundM.. 

- poun d» . . 

Oiiiery - p<ni  luU . . 

hkrU.  drawrm,  tc poundB.. 

p«)uiids. . 

romt^d  yams ponnd« . . 

e<nnpoH«d  wholly  or  In  part  of  worsted  ponndH. . 

ir**ariug  apparol  of  every  deitcription,  composed  wholly  or  io  part  of 

ited.. ............••>.. ••-•••.> - poundn. . 

....--...^ p<»UDd».. 

ar — jiouudn . . 

Itingi,  bindings,  braidi»,  galloons,  &«.,  of  wool,  woriited,  or  [uohuir, 
either  ii  a  component  material poundn.. 


children's  dress  goods,  and  real  or  imitation  Italia.^  clothM,  wholly  or 

yo\  or  womted aq.  yurdi.. 

ir  felts  for  paper  or  printing  machines 

Lsson  and  Axmimtter,  and  carpt^tx  woven  whole  for  ruoiim 

my,  Wilton,  and  Toumay  velvet,  wrought  by  the  Jacquard  ma- 

-- »*q.  yards . . 

lels,  wrought  by  Ute  Jacquard  machine 8q.  yardji.. 

It  velvet  and  tapestry  velvet tsq  yardn.. 

try  Brussels. .!^ i«q.  yards.. 

9  ingrain,  three-ply,  and  worsted  chain  Venetian sq.  yardtt.. 

n,  and  two-ply  Ingrain »q.  yards.. 

bocklnga,  printed,  colored,  or  otherwise eq.  yards.. 

ol  not  otherwise  specified 


Quantity. 


4,891.935 

158.  8ii6 

517,018 

28.031 

74.586 

84.  5l»3 

2i.H).  i-^e 

79.200 

18.919 

407, 416 


59,596 
357,371 


60,238,332 
104,967 


69,513 

536,619 

251,012 

1, 848,  497 

26,832 

74, 205 

63,977 


Yftlne. 


$7, 139, 605 

526,  272 

750.558 

38.037 

35.561 

171.  7.'57 

482,186 

103.605 

14,756 

461,  447 

1,681,194 


848,419 
1.082,538 

713,415 
4,95T 

15,449,787 
100,070 
877,486 

143, 193 

720,343 

389.163 

1,583.374 

25,703 

53,084 

28,730 

151,095 

132,371,389 
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AGRICULTUEAL  EXPORTS. 

Statement  of  the  exports  of  agricultural  products  of  the  United  Si 
ucith  their  immediate  manufactureSy  fortlie  year  ended  June  30, 181 


Prodactg  and  mannfactareii 


Animals,  liying— bogi ntimber.. 

Homed  cattle nnmb«r.. 

Horses number.. 

Mules number.. 

Sheep number.. 

Another,  and  fowls number.. 

Animal  matter — gats,  skins,  bladders,  dec 

Pork pounds.. 

Hams  and  bacon pounds.. 

Lard pounds.. 

Lard  oil gallons.. 

Meat's-foot  and  other  animal  oils gallons.. 

Beef pounds.. 

Poultry i 

Preserved  meats 

Tallow pounds.. 

Hair,  nnmanuCsGtnred 

Hair,  manufactured 

Butter pounds.. 

Cheese pounds.. 

Eggs ' dozens  .. 

Candles,  tallow,  A.o pounds.. 

Soap,  perfumed ^ 

Soap,  other pounds.. 

Glue pounds.. 

Stearins pounds.. 

Wax ..pounds.. 

Leather '. pounds.. 

Leather,  morocco  and  other,  fine 

Leathern  boots  and  shoes « pairs.. 

Leathern  saddlery  and  harness 

Leathern  manufactures  not  specified 

Wool pounds.. 

Manufi&ctnres  of  wool  not  specified 

Furs  and  skins 

Bones  and  bone  dust .- cwt.. 

Bone-black,  ivory-black,  Ac pounds.. 

Breadstufi^i — Indian  com busthels.. 

Indian  meal barrels.. 

Wheat...  A. bushels.. 

Wheat  flour barrels.. 

Rye busbelti.. 

Rye  flour barrels.. 

Barley bushels.. 

Other  gnmll  grain  and  pulse b 

Rico pounds.. 

Bread  and  biscuit pounds.. 

Maccaroui,  vermioolli,  and  all  other  preparations  from  breodstufl's 

Cotton,  sea-island pounds.. 

Cotton,  other  kinds pounds.. 

Cotton  manufactures,  colored yardti.. 

Cotton  manufactures,  uncolored yards . . 

Cotton  manufactures,  all  other 

Wood  and  manufactures  of  wood— boards,  planks,  and  scantling BI  feet. . 

Boats  and  oars.. 

Hewn  timber tons.. 

Laths  and  pickets 

Matits  and  spars , 

Other  lumber 

Shingles M.. 

Shooks  for  barrels  and  hogsheads 

Shooks  for  boxen 

Staves  and  headings M.. 

Hogsheads  and  barrels,  (empty) number . . 

Hoops  and  hoop  poles M.. 

Bark  for  tanning 

Household  furniture 

Manufactures  of  wood  not  specified 

Ashes,  pot  and  pearl cwt.. 

Rosiu  and  tnrpentine burrcls. . 

Tor  and  pitch barrels.. 

Apples,  green  or  ripe buK'j<^ls . . 

Apples,  dried buhbelu.. 

Fruit,  green,  ripe,  or  dried,  not  specified 

Potatoes '. bushnls . . 

Onions bushels.. 


Quantity. 


1,399 

16,120 

1,296 

1.109 

17,902 


28, 690, 133 
43,  C59, 064 
64, 555, 462 
279, 432 
88,522 
2S,  683, 531 


23,682,412 


2,071,873 

51,097,203 

19,604 

2, 075, 517 


7,304.231 

18,864 

207,700 

826,^87 

2, 470, 697 


363,419 


558,435 


6,172 

1&5, 358 

11,147.490 

336, 5(J8 

15, 940. 699 

2, 076, 423 

501.349 

10,592 

9,810 


3,  079, 043 
8, 294, 224 


4,9f»?,315 

779.765,318 

2, 979, 275 

10, 839, 177 


131,873 
"75,726 


31,480 


20,955 

177, 614 

16,930 


22,030 
443, 501 
26,751 
54, 6.54 
31.028 


378.605 
60,849 


Val 


V 

5. 

9, 


2, 
2, 

7. 


1. 


13, 

2. 

30, 

20, 


3, 

140. 

1, 


1. 

3. 
2, 

1, 
2, 
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Statement  of  the  exports  of  agricultural  products,  8fe, — Continaed. 


Prodnctt  and  manQ&ctnrei. 


Ddianccs 

ji,  prepared  or  preserved 

SB,  not  specified 

«d bashe]ii . 

1 buHhelB . 

•il gallons. 

gallons. 

ou :. 


QttAUtity. 


• pounds.. 

ananafacturcd cwt. . 

ures  of  hemp— bags 

jles  and  cordage cwt., 

mp  cloth 


other  manofactures  of  hemp. 


.<. pounds.. 

tonii.. 

pounds.. 

' bushels.. 

porter,  and  cider,  in  bottles dozens.. 

porter,  and  cider,  in  casks gallons.. 

stilled  from  mola«sos ., gallons . . 

stilled  from  grain gallons.. 

stilled  from  other  materials gallons.. 

torpcntine...' gallons.. 

gallons.. 

gallons.. 

gallons.. 

own pounds.. 

lined pounds.. 

1  eonfectionery 


M. 


pounds. 

numnfactured pounds. 

eco,  unmanufactured 


115, 523, 9T? 
141 


15, 491 


533,038 

5,645 

370,066 

624,970 

1,387 

79,006 

1, 142, 553 

574,905 

1,061.133 

3,068,629 

27,070 

42,543 

60,963 

3,943 

2,214,207 


1,8Q'0 

11,393 

10, 470, 024 

206,020,504 


2.643 

44 

16,650 

6,385 


Value. 


$29,094 

16,720 

169,692 

11,193 

332 

21,545 

13,045 

173,656 

2,913,448 

2,193 

9,154 

331,238 

1,  OvV 

250,631 

864,129 

118,443 

380.454 

289,936 

3,603 

30,372 

•      491, 6bl 

325,651 

598,869 

1,627,577 

33,564 

21,691 

17,530 

600 

313,378 

12,901 

70.350 

8,730 

3. 100, 084 

22,896,823' 


RKCAPITULATIOlf. 


•odncticn 

rs 

d  ita  manufactures 

I  its  products 

Mms 


$37,626,063 
69, 069, 249 

157, 691, 787 
17, 761, 755 
35,520,924 


ftl 317,689,778 


IMMIGRATION. 


e  the  organizatiou  of  our  govomment,  eighty  years  ago,  a  people 
ee  millions,  of  European  extraetion,  have  become  forty,  not 
Jier  by  natural  increase,  but  in  part  by  immigration,  in  a  rippling 
at  first,  which  has  gathered  volume  until  its  current  is  equiva- 
a  third  of  a  million  annually,  and  its  total  aggregation  eight 
B.  It  is  one  of  the  marvels  of  the  eventful  nine  years  since  1860, 
le-fourth  of  all  the  immigrants  who  have  ever  sought  our  shores 
yme  during  the  fiightfid  civil  war  or  since  its  close.  Two  millions 
lan  beings,  two-thirds  as  many  as  fought  the  war  of  the  revolu- 
ave  thus  been  added  to  our  numbers  since  the  taking  of  the  last 
• 

records  of  immigration  from  1820  to  18G0  present  an  aggregate 
9,421  passengers  arrived.  From  1790  to  1820  about  200,000  arri- 
are  reported  or  estimated.  About  one-seventh  of  these  returned, 
rhaps  as  many  were  received  through  Oanada.  Of  all  these  num- 
liree-fifths  were  males,  and  one-half  were  in  the  vigor  of  youth, 
n  the  ages  of  fifteen  and  thirty. 

he  numbers  arriving  between  1820  and  1860,  2,750,874  were  from 
Britain,  of  whom  967,366  were  from  Ireland ;  and  1,486,044  come 
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from  Gtermany.  Thus  the  same  Anglo-Saxon  elements,  constituting 
bulk  of  our  original  population,  enter  in  nearly  the  same  proportions  i 
the  accretions  gained  by  annual  immigration. 

More  than  a  million  of  these  immi^ants  were  children ;  the  numl 
with  occupations  not  noted  were  2,978,599 ;  there  were  764,837  fanin 
and  872,317  laborers,  many  of  whom  either  immediately  or  ultimat 
became  larm  laborers  or  fanners.  It  is  evident  that  more  than  hall 
all  these  immigrants  became  cultivators  of  the  soil. 

During  the  past  nine  years  the  arrivals  of  immigrants  make  an  ag^ 
gate  of  2,141,403--88C,515  from  Great  Britain,  (Irehind,  390,032;)  C 
many,  616,268 ;  British  America,  87,602 ;  China,  46,681.  Every  quai 
of  the  globe  ha«  been  represented,  even  Africa  and  the  isles  of 
Pacific.  Among  the  African  countries  contributing  are  Abyssii 
Egypt,  Liberia,  and  South  Africa ;  among  the  islands  of  the  Paci 
New  Zealand,  Australia,  the  Society  and  Sandwich  islands ;  and 
immigration  from  Iceland  includes  eleven  souls. 

The  Oerman  immigration  has  been  large  since  the  war,  amount 
to  343,183,  and  the  total  for  four  years  past  exceeds  the  aggregate  m 
bers  of  the  nine  previous  years.  The  largest  influx  from  Great  Brit 
was  in  1866 — 131,629  immigrants ;  and  the  largest  from  Ireland  i 
69,977,  in  1867.  The  greatest  movement  from  Germany  was  also 
1867,  numbering  121,240.  In  the  last  ten  years  the  total  numbers 
he  order  of  their  magnitude,  were  as  follows :  1866,  359,943 }  li 
333,627 ;  1868,  326,232 ;  1865,  287,399 ;  1864,  221,635 ;  1863, 199,8 
1860, 179,691;  1859,  155,509:  1862,  114,463;  1861, 112,702. 

The  following  statement  oi  the  occupations  of  immigrants  of  thep 
thirteen  years,  from  1856  to  1868  inclusive,  is  obtained  from  the  Treasi 
Bureau  of  Statistics : 

Occupations  of  immigranU. 


0«enpatloni. 

185<. 

1157. 

ItSI. 

1859. 

1860. 

1861. 

186 

Lftboren  m... ........ ......... 

37,019 

24,722 

9,805 

11,101 

6,136 

1,748 

906 

135 

19 

M 

SI  5 

163 

37 

118 

1,255 

25 

82 

90 

22 

105 

35 

10 

73 

15 

4 

1 

12 

9 

602 

130.045 

43. 240 

34.702 

18,074 

12, 114 

5,660 

1,322 

990 

271 

61 

22 

258 

147 

69 

173 

leo 

108 
86 
78 

187 
72 
28 
16 
26 
31 
44 
31 
21 

22,317 

20.506 

11,995 

10. 217 

4.254 

1,142 

1,109 

259 

74 

38 

261 

178 

45 

132 

80 

156 

117 

113 

74 

165 

46 

68 

39 

115 

33 

31 

'I 

451 
70,869 

21,696 

16,323 

13,092 

12,495 

9, 510 

1,281 

826 

194 

46 

38 

S50 

S53 

97 

157 

114 

137 

141 

166 

62 

118 

86 

40 

37 

45 

54 

15 

8 

31,268 

21. 742 

13,033 

11,207 

3,834 

1,415 

1,007 

200 

104 

58 

273 

S21 

80 

183 

141 

204 

156 

116 

50 

«132 

67 

59 

48 

108 

27 

29 

14 

19,413 

11,668 

7,575 

7,523 

2,337 

770 

734 

129 

28 

27 

49 

216 

31 

S13 

43 

41 

383 

106 

216 

96 

22 

22 

29 

26 

5 

11 

12 

1 

218 

60,761 

17, 

Ffirmera.. 

9. 

Mochanici....... .......  r     .... 

a, 

Mflrchdiiti ..................... 

7. 

Min«n 

1, 

Swrranti .... .................. 

Sk 

Mfuinen  .................f .... 

1, 

Clerki 

Bfikeni 

BntclMni ...................... 

Seamctrenet  and  millinerf 

Artliti 

Clergymen  .................... 

"W^^f^TW  and  fDinn^ni.  ........r- 

Tailon 

flh<winftkftni  ....... ...........r 

liaw yen . . . . . .  ...a............ 

MaDofactnren  ................r 

Ensintfen  ..................... 

Teacberi.. ............ ........ 

M  ftfOnfl .............a«..**«..ri 

Milieri -...— 

Acton......  .................. 

l^aiotf>ni..............^.<.>..rTr 

Printers..-. 

Batten......      ............... 

All  other  oecniiBtloiii  .......... 

246 
153, 717 

609 
77,619 

835 
93,090 

Occupations  not  specified....... 

a 

Anrecata...... ........... 

324,496 

871,983 

144,906 

155,309 

179,691 

112,702 

114, 

I 
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Occupations  of  immigrants — Continued. 


cctxpatlon. 

1863. 

46, 198 
12, 349 

14,418 

7,582 
4,314 

9,  OSS 
2  OSS 

. ............ ...... 

1,277 
620 

403 

g  and  miUinen 

347 

264 

377 

231 

H  fminnen^ , . . .  r  t  »  t  x 

347 

75 

73 

156 

66 

95 

16 

31 

5 

7 

15 

27 

15 

360 

noisp«cifled 

99,047 

it« 

199. 811 

1864. 


48,041 

13,837 

14,  i:)t) 

9,468 

6,093 

15.629 

2,106 

1,574 

647 

545 

640 

515 

340 

258 

130 

147 

148 

132 

107 

86 

29 

37 

24 

12 

20 

S9 

19 

1 

308 

106,657 


221,535 


1865. 


45,245 

20,  (112 
20,218 
12, 676 

7, 6:n 

9,236 

2,518 

2,775 

1,003 

842 

304 

399 

606 

374 

143 

306 

209 

249 

181 

100 

59 

77 

40 

10 

18 

43 

20 

1 

455 

161,589 


1866. 


1867. 


58,629 

30, 302 

23,939 

15,  834 

8,010 

8.005 

2.087 

2,  731 

966 

840 

373 

521 

662 

453 

135 

322 

272 

359 

254 

142 

142 

132 

54 

21 

47 

65 

44 

12 

648 

202,443 


55,443 

29,717 

25,966 

11,841 

7, 205 

6, 367 

2,501 

2,317 

988 

974 

3.36 

438 

661 

454 

156 

299 

250 

252 

198 

111 

33 

184 

65 

32 

94 

60 

22 

4 

437 

192,223 


287,399 


359,943   339,627 


1868. 


68,947 

19,804 

17,298 

8,393 

4,698 

8,021 

1,892 

1,351 

751 

623 

282 

365 

468 

302 

76 

205 

186 

17 

183 

24 

237 

102 

36 

14 


18 

19 

1 

426 

191, 493 


326,238 


Total. 


515, 817 

264,949 

196.503 

138, 214 

71,414 

68,628 

20,988 

13, 864 

5,:i80 

4,658 

3,770 

3,736 

3,561 

3,328 

2,866 

2.151 

2,128 

1.942 

1,606 

1,345 

809 

799 

497 

450 

378 

363 

247 

86 

5.984 

1,608,4U 


3,9^,896 


SUGAE  PEODTJCTION  IN  LOUISIAl^A, 

lana  continnes  to  be  the  main  source  of  sugar  production  in  the 
States,  though  the  Gulf  coast,  from  Florida  to  Texas,  is 
ig  to  be  dotted  with  sugar  plantations,  from  which  little  income 
yet,  been  derived.  At  the  present  time  the  business  stands 
popular  appreciation. 

luisiana,  production  has  been  wonderfully  stimulated  by  the 
^e  of  the  product.  The  severe  frost  on  the  29th  of  January 
lere  injured  the  rattoons  very  severely,  though  the  seed  cane 
*j  and  with  favorable  weather,  producing  an  extraordinary 
a  large  crop  was  anticipated,  until  October  2,  when  the  cane 
>strated  by  a  severe  storm  of  wind;  bad  weather  intervened, 
obtaining  fuel  occurred,  frosts  injured  the  outlying  cane,  elec- 
itements  interfered  with  labor,  a  series  of  unusual  misfortune43 
d  to  diminish  the  total  production  of  the  year  5  yet  an  aggregate 
6  hogsheads  was  reached,  or  95,051,225  pounds,  and  6,081,907 
3f  molasses,  against  37.647  hogsheads  in  1867.  This  result  was 
,  notwithstanding  the  loss  of  8,000  acres  of  cane  totally  lost, 
il  census  of  this  important  crop,  made  by  Mr.  L.  Bouchereau, 
I  of  which  he  has  communicated  to  this  Department,  aifords 
it  evidence  of  energy  and  progress  in  this  branch  of  agricultural 
on, 

3reage  in  cane  was  about  63,199,  and  the  average  jield  1,604 
3f  sugar  and  80  gallons  of  molasses.  A  larger  proportion  of  mo- 
lan  usual  is  due  to  the  injury  of  the  crop  by  the  weather,  which 
I  its  use  for  sugar  impracticable.  The  total  number  of  sugar- 
was  747  5  sugar-houses  in  operation,  673 ;  portable  mills,  8 ; 
)wer  sugar-houses,  540;  horse-power  sugar-houses,  133;  open 
567 ;  open  pans,  60 ;  vacuum  pans,  46 ;  board  and  slate  sugar- 
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houses,  85 ;  board  and  shingle  sugar-houses,  231.    The  Ibllowing  is 
revised  statement  of  production  since  1862  and  1863,  of  which  years  n 
report  is  made,  showing  the  rate  of  recuperation  since  the  war: 

Hogshead 

1864 6,66 

1865 15, 50 

1806 41,00 

1807 37, 64 

1868 8±,25 

THE  GEEAT  STOCK  MAEKETS. 

RECEIPTS  OF  LITE  STOCK  AT  NEW  YORK  IN  1868. 

The  following  table  exhibits  the  receipts  of  live  stock  at  New  York  ii 
the  years  1866-' 67-' 68. 


Tear. 


1866 
1867 
1868 


BeeT«l. 


296,883 
293.832 
293,101 


Oowi. 


4,885 
3.369 
6,383 


C«lT«g. 


62,114 
69,941 
82,935 


Slwep. 


1,030,621 
1, 174, 154 
1,400,623 


Swln«. 


666,392 

1,102,643 

976, 511 


Total 


2.069,e 
2,643.S 
2,758,2 


The  weekly  average  of  1868  is  as  follows :  beeves,  6,637 ;  calves,  1,5W 
sheep,  26,935— an  increase  of  2,000  over  the  average  of  the  previoi 
year;  swine,  18,779.  The  following  are  the  average  prices  for  the  yea.] 
beef,  15f  cents  per  pound  5  sheep  6  cents ;  hogs,  9 J  cents.  In  beev^ 
an  average  advance  is  shown  over  the  previous  year  of  one-fourth  to  oa 
half  cent  per  pound.  In  sheep,  a  slight  diminution  of  price,  owing  ' 
large  increase  in  supply.  There  was  a  considerable  decrease  in  the  six 
ply  of  hogs  which  ruled  two  to  three  cents  per  pound  higher  than  : 
1867,  the  advance  being  quite  thre^  cents  at  the  close  of  the  year.  Tl 
decrease  in  number  amounts  to  126,000  head  for  the  year.  The  follc^^ 
ing  is  an  exhibit  of  sources  of  supply  of  beef  cattle :  Illinois,  165,6(W 
New  York,  28,757;  Ohio,  27,303:  Kentucky.  19,372;  Indiana,  14,6i>i 
Texas,  11,300;  Missouri,  9,781;  TennsylVama,  3,455;  Canada,  3,0^ 
Iowa,  2,950 ;  Connecticut,  2,705 ;  Michigan,  1,506 ;  West  Virginia,  1,0^ 
Kansas,  818 ;  Nebraska,  263 ;  Massachusetts,  249 ;  Kew  Jersey,  200. 

There  has  been  but  little  variation  in  the  average  price  of  beeves  f 
the  last  throe  years.  In  1868  they  brought  the  lughest  price  in  Apr* 
running  up  to  an  average  of  eighteen  cents  in  the  early  part  of  t>^ 
month,  and  were  at  their  lowest  in  October  and  November,  reaching  ^ 
average  of  thirteen  and  a  half  cents.  In  January,  the  prices  of  tJ 
difierent  qualities  ranged  from  eleven  to  twenty  cents ;  in  Decemb^ 
from  eight  to  twenty  cents.  Sheep  brought  the  highest  prices  in  Apir 
at  an  average  of  eight  cents  for  the  month ;  and  the  lowest  price 
October,  when  the  receipts  averaged  nearly  45,000  head  per  week.  > 
the  last  of  the  month  prices  ranged  from  three  and  a  half  to  fl' 
cents. 


BOSTON  LIVE  STOCK  MASKBTS,  1868. 

The  numbers  of  live  stock  sold  in  the  Boston  markets  during  1868  aJ 
as  follows :  cattle,  110,010 ;  calves,  13,700 ;  sheep,  492,735 :  hogs,  127,54^ 
pigs,  10,443.    The  sources  of  supply  of  cattle  are  as  follows :  Main 
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10,574 ;  New  Hampsliire,  7,209 ;  Vermont,  18,426 ;  Massachusetts,  2,780 ; 
IJew  York,  4,327 ;  Western  States,  61,689 ;  Canada,  5,005,  Sources  of 
supply  of  sheep :  Maine,  9,174 ;  Kew  Hampshire,  41,965 ;  Vermont, 
173,802 ;  Massachusetts,  18,300 :  New  York,  39,683 :  Western  States, 
167,410 ;  Canada,  42,401. 

The  number  of  cattle  for  1868  was  somewhat  greater  than  that  of 
1867,  but  less  by  about  8,000  head  than  the  exhibits  of  1865  and  1866. 
Comparison  of  sales  of  sheep  during  the  six  years  from  1803  to  1868 
8hoT78  a  greater  amount  for  the  last  named  than  for  any  of  the  five 
previous  years.    The  excess  of  1868  over  1867  was  70,795  head. 

The  best  beef  brought  thirteen  and  a  half  to  fourteen  and  a  half  cents 
during  January.  During  the  subsequent  months,  fifteen  to  sixteen  cents. 
From  June,  prices  declined  till  the  first  of  September,  after  which  they 
ranged,  for  the  most  part,  from  twelve  and  a  half  to  thirteen  and  a  half 
cents.  The  lower  grades  varied  much  more  in  price.  During  the  fall, 
grass-fed  cattle  were  sold  at  seven  to  nine  cents  per  pound,  wMle  during 
the  spring  and  early  summer  there  were  several  weeks  when  scarcely 
any  animals  were  to  be  bought  short  of  twelve  to  thirteen  cents  p^r 
pound. 

BECEIPTS  OF  CATTLE  IN  CHICAGO,  1867-'6S. 


Source  of  mpplj. 


JBaoiiCentml  lUUroad 

&oek  bland  RnUroad 

«cU|ia  Central  Railroad 

nttibarf  and  Fort  Wajne  RaUroad. 

OwttEaitcm  Railroad 

AhoouMlSt.  Louis  Railroad 

Jorlington  and  Qnincj  Railroad 

Jwthwe»tem  Railroad 

!^%u  Soutbera  RaUroad 

DriTuia 

Total 


60,908 

35,616 

2,215 

444 

1.392 

61,9S3 

106,901 

46,758 

796 

3,548 


58,882 

41,241 

1,466 

439 

1,347 

54.143 

119, 931 

50,189 

1,050 

5,500 


324, 524     334, 188 


Of  the  receipts  of  1868,  one-third,  or  108,901,  were  transported  by  the 
Burlington  and  Quincy  road,  whicn  runs  through  a  fine  cattle  region. 
and  connects  with  the  railroads  of  Northern  Missouri.  The  Alton  ana 
;  St.  Louis,  pissing  in  the  same  direction  through  the  State,  and  also 
leading  to  Missouri,  brought  the  next  largest  number,  64,952;  the  Illinois 
Central  contributed  60,902:  the  Northwestern,  (through  Wisconsin,) 
46J58;  and  the  Rock  Island,  35,616. 

The  receipts  of  Texas  cattle  in  Chicago,  during  1867,  was  about  35,000 
liead;  during  1868,  about  55,000  head.  The  price  in  August  averaged 
to  72  per  100  pounds ;  in  September,  when  they  were  sold  with  difficulty, 
generally  by  the  head,  at  $24  to  $32  each ;  in  November,  $3  93  per  100 
pounds.  At  the  same  time  Texas  cattle  wintered  at  the  north  realized 
t^  25  to  $6  50  per  100  pounds. 

Prices  of  beef  cattle  and  live  hogs. — ^The  prices  obtained  averaged  as 
follows :  Best  fat  shipping  cattle,  $7  26  to  $7  98  per  100  pounds ; 
steers  in  good  flesh,  weighing  1,150  to  1,250  pounds,  $6  14  to  $6  65 ; 
steers  weighing  850  to  950  pounds,  $4  48  to  $5  08 ;  stock  cattle,  $3  83  to 
U  32;  cows  and  heifers,  $3  78  to  $5  78. 

The  receipts  of  live  hogs  in  1868  were  1,705,433,  according  to  Mr. 
Griffeth's  register,  and  the  shipments  1,020,329.  The  total  of  weekly 
sales  was  1,786,675,  averaging  223  pounds. 

The  mean  annual  range  of  prices  of  beef  cattle  and  of  live  hogs,  as 
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gathered  from  the  review  of  the  Chicago  stock  trade  in  the  Live 
Beporter,  for  the  past  six  years,  are  as  follows : 


Tew. 

BKZF  CATTLE. 

UYX  HOGS. 

Inemrtnej. 

In  gold. 

In  earrmcj. 

Is 

1863 

$2  33  to  $4  80 
2  56  to    7  52 

2  94  to    8  46 

3  53  to    7  72 
3  52  to    8  02 
3  44  to    8  10 

$1  67  to  $3  29 
1  26  to    3  64 

1  90  to    5  49 

2  49  to    5  46 
2  55  to    5  81 
S  45  to    5  79 

$3  11  to  $5  00 

5  94  to    9  80 
8  81  to  11  55 
7  87  to    9  47 
4  76  to    7  01  • 

6  72  to    9  40 

$2  16 

2  87 

1864 

1865 

5  66 

1866 

5  5^ 

1867 

3  44 

1808 ^ 

4  80 

PEIOES  OF  BREADSTUFFS  AT  NEW  YOEK. 

The  following  averages  of  prices,  at  the  dates  named,  show  the 
decline  in  breadstnffs  during  the  year  1868 : 


Flonr— raperflne perbbl.. 

•  extra  State do.... 

shipping,  Ohio do 

extra  weitem,  common  to  good ...do.... 

doable  extra  western  and  St.  Loois do.... 

■outhem  luperflnei do.... 

■ontbom  extra  and  famllj do.... 

California do.... 

Rye  flonr do.... 

Com  meal do.... 

Wheat — ipring perbnghel.. 

red  winter do.... 

amber  winter.. do.... 

white do.-.. 

Coni->WMtem  mixed  .L do.... 

yellow do.... 

white do.... 

Rye ', - ..do.... 

Oati — ^weBtem do.... 


The  results  of  statistical  researches  upon  special  subjects,  a 

sented  in  othe?  pages  of  this  volume^  and  a  variety  of  important  i 

not  yet  suflSciently  full  or  complete,  is  withheld  for  use  in  future  p 

tions. 

J.  B.  DOI 

Hon.  H.  Capbon, 

Commissioner. 
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Sm :  In  making  a  report  of  the  work  done  in  the  laboratory  during 
the  past  year,  it  is  proi)er  to  mention  that  the  removal  of  the  depart- 
ment to  its  present  location  necessarily  led  to  the  suspension  of  chemi 
cal  work  for  two  months  as  regards  most  analyses,  and  for  a  much 
longer  period  on  dry  methods,  owing  to  delay  in  completing  the  arrange- 
ment of  the  furniture  of  the  laboratory  apartments.  The  necessary  prep- 
nations  for  removal  also  forbade  entering  on  any  extended  course  ot 
Mudyses:  hence  the  laboratory  has  been  chiefly  occupied,  during  the 
year,  with  the  performance  of  analyses  of  agricultural  substances  used 
I    aamamire,  and  in  satisfjring  immediate  demands  for  information  made 
I   ^  correspondents.    The  total  analytical  work  in  the  laboratory  for  the 
I   year  embraces  the  following  classes,  viz : 
I     I  Marls,  including  varieties  both  recent  and  fossil. 
I     2.  Earths,  clays,  slates,  aud  soils. 

3.  Ores  or  gold,  silver,  iron,  manganese,  tin,  nickel,  &c. 
i  Wines  firom  different  States. 
5.  Uineral  waters. 
&  Pharmaceutical  preparations. 

?.  Caees  of  suspected  criminal  poisoning  requiring  analysis. 
8.  Artificial  fertilizers, 
d.  Kany  mineral  determinations. 
10.  Proximate  analyses  of  plants  for  technical  purposes. 
The  work  has  been  confined  very  strictly  to  supplying  the  demands 
^.practical  agriculture,  consisting  principally  of  analyses  of  marls, 
*J&, and  vegetables;  and  to  the  examination  of  deposits  newly  opened 
ym  promise  to  be  sources  of  local  wealth.  In  carrying  out  the  latter, 
itiafounddiflScult  to  avoid  subserving  private  interest  while  seeking 
WMicgood.  The  opinion  beiug  somewhat  prevalent  that  thisdepart- 
•flit  should  constitute  itself  the  official  examiner  of  all  manures  in  the 
"^t,  both  natural  and  artificial,  s*amples  of  fertilizers  suspected  of 
Jjnlteration,  obtained  fix)m  merchants  and  traders,  have  been  forwarded 
w  analysis.  Such  correspondents  have  been  informed  that  the  labora- 
%  of  this  department  is  devoted  to  the  analysis  of  soils,  waters,  and 
^tiural  manures,  such  as  peat,  marls,  &c,  and  other  matters  of  State  or 
P'^khc  interest.  It  does  not  make  analyses  of  commercial  manures,  as 
p^o,  bones,  superphosphates,  &c.,  either  for  the  fanner  or  the  manu- 
^ctorer.  The  department  does  not  perform  any  work  which  has  for  its 
^^ect  the  establishment  of  works  or  manufactures  of  private  enter- 
priae. 

.  A  chemical  laboratory  is  necessarily  incomplete,  for  the  purposes  of 

^ostrial  analysis  of  materials  useful  to  the  farm  or  to  commerce, 

^thoat  a  museum  of  typical  specimens  embmced  within  the  scope  of 

»ork  of  this  di\i8ion,  aud  it  is  deemed  desirable  that  such  should  be 

fonned.    Already,  through  the  correspondents  of  the  departmeuts,  valn- 

*^te  gpecimens  of   geological  strata,  building  materials,  limestones, 

^d  other  iUustrations  of  the  economic  wealth  of  the  country,  have  been 

«ofleeted,  and  more  might  readUy  be  obtained  through  the  same  aj^en 

*8.    These  specimens  will  form,  when  catalogued  and  displayeil,  a  very 

doable  and  interesting  collection,  not  represente<l  in  other  museums, 

«nd  having  for  its  object  the  exp^Dsition  of  the  industrial  ana  tUe  techno- 
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logical  value  of  the  mineral  wealth  of  the  country  rather  than  purely 
scientific  relations.  To  carry  out  this  plan  would  involve  some  expend- 
iture for  the  fitting  up  of  necessary  shelving,  &c.,  for  the  specimens. 

GREENSAND  MARLS. 

Of  the  mineral  analyses  performed  during  the  year  those  of  marls 
much  exceeded  all  others.  These  marls  were  not  those  of  the  alluvial, 
or,  as  it  is  sometimes  called,  quaternary  formation,  as  the  name  miglit 
imply;  but  were  derived  either  from  the  cretaceous  or  the  tertiary, 
and,  as  many  greensand  marls  from  Maryland  and  Virginia  were  among 
the  number,  some  remarks  concerning  them,  as  regards  their  peculari- 
ties  and  contrast  with  other  beds  of  same  age  further  north,  may  not  be 
out  of  place. 

THEIR  POSITION  AKD  GEOLOGICAL  RELATION. 

The  greensand  beds  of  the  Atlantic  States  are  a  very  important  geo- 
logical formation,  whether  we  consider  them  as  occupying  a  large  tract 
of  country  or  as  affording  a  valuable  amendment  to  the  soil  which  they 
underlie.  Extending  in  a  gentle  and  continuous  curve  along  the  sea- 
coast,  they  are  found  in  every  coast  State  from  the  Hudson  River  to  the 
Mississippi.  The  beds  have  a  very  general  trend  north-northeast  and 
south-southwest,  and  a  similar  dix),  being  about  twenty  feet  to  a  mile  in 
New  Jersey,  and  almost  precisely  the  same  in  Mississippi ;  showing  a 
great  unil'ormity^  in  the  causes  which  led  to  their  deposition  and  eleva- 
tion,  and  in  the  conditions  governing  them.  Occurring  at  the  close  of 
the  cretaceous  period,  owing  to  the  absence  of  cementing  material  orig- 
inally present,  or  subsequently  i)ercolating,  they  have  never  consolidto- 
ted,  and  are  still  beds  of  sand,  (clayey  and  calcareous  sand,)  differing  in 
no  physical  respect  from  the  alluvial  and  later  beds,  which  cover  them 
to  the  depth  of  several  feet. 

Although  the  lithological  character  of  the  beds  is  not  the  same  in  the 
northern  and  the  southern  extremity  of  the  deposits  exi)osed,  yet  their 
identity  can  be  at  all  times  recognized  by  the  fosi^l  shells  most  abund- 
antly present,  and  which  are  by  far  the  most  uniform  in  occurrence. 
When  the  manner  of  deposition  of  this  sand  over  so  large  a  tract  of 
country  is  examined,  it  is  found  that  the  amount  of  material  varies  con- 
siderably in  thickness,  generally  diminishiug  the  further  south  it  is  ex- 
amined. 

In  New  Jersey  these  marl  beds  occui)y  a  very  narrow  belt  of  land 
from  four  to  sixteen  miles  wide,  from  the  ocean  shore  near  Sandy  Hook 
(New  York  Bay)  to  Salem,  on  the  Delaware.    A  sandy  soil,  destitute  of 
diluvium,  covers  the  region,  which  has  a  strike  south  65°  west,  and  a  dip 
southeast  about  twenty  feet  per  mile.    This  formation  is  composed  of 
six  beds,  three  of  which  are  true  greensand  layers,  and  three  are  beds 
of  marine  sand  separating  the  others.    In  Maryland  and  Virginia  it  is 
probable  that  these  three  beds  or  their  equivalents  may  exist,  but  they 
have  not  been  accurately  distinguished;  and  in  North  Carolina  but  two 
of  the  three  have  been  recognized,  the  lower  bed  being  formed  at  Blacl^ 
Rock,  and  the  upper  bed  at  Tarborough,  on  Tar  Eiver,  at  Colonel  Clark^s* 
In  the  latter  place  the  shell  bed,  containing  pecten,  exogyra,  belemnite^ 
lignite,  and  pyrites,  is  found  immediately  over  the  stratum  of  greensandf 
which  is  confined  to  one  bed,  or  at  most  to  two.    In  IVIississippi  ba^ 
one  bed  is  found  as  the  representative  of  the  three  of  New  Jersey ;  na^ 
does  this  single  bed  exceed  in  thickness  a  single  bed  of  the  New  Jersey 
deposit. 
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So  much  has  been  already  written  abont  the  greensand  beds  of  Ne\? 
Jersey  tibat  but  little  is  needed  to  be  inserted  here.  Being  the  first 
depoisits  of  this  character  used  as  a  fertilizer  for  the  soil,  and  the  demand 
increasing  more  than  the  yield,  k>  has  for  some  years  back  been  an  arti- 
de  of  marketable  transport  on  railways,  and  is  acknowledged  to  be  sec- 
ond to  no  other  mineral  fertilizer  when  it  is  considered  how  long  a- 
dressing  of  it  is  felt  npon  the  land.  In  that  State  the  greensand  is  in 
places,  as  in  Burlingtx)n  County,  mixed  with  a  dark  chocolate-colored 
clay;  in  Monmouth  County  generally  with  a  lighter  clay  and  some  shells. 
In  beds  more  to  the  south  tLe  sand  increases  in  amount,  while  in  a  few 
beds  here  and  there  the  marl  appears  to  have  undergone  but  little  mix- 
ture with  clay  or  sand,  but  is  almost  wholly  composed  of  the  green 
grains  which  have  given  the  name  of  greensand  to  the  whole  formation. 
Until  lately  the  great  value  of  this  fertilizer  was  attributed  to  its  con- 
stituent  potash ;  but  it  is  now  admitted  that  its  value  is  not  due  to  this 
source  alone,  and  that  it  must  be  shared  with  phosphoric  acid  and  ottier 
constituents.  As  the  pure  greensand  grains  (glauconite)  are  valuable 
portions  of  this  manure,  efforts  have  been  made,  both  in  this  laboratory 
and  elsewhere,  to  ascertain  their  exact  chemical  composition.  The  vari- 
able results  are  not  owing  to  any  intrinsic  difficulty  in  analysis,  but  to 
the  extreme  difficulty  of  procuring  samples  sufficiently  clean  and  free 
from  foreign  matters  for  operating  upon.  By  washing  and  sifting,  even 
though  perfoirmed  many  times,  it  is  almost  impossible  to  obtain  the 
green  grains  perfectly  £ree  from  admixture  with  sand  and  sulphate  and 
also  phosphate  of  lime.  This  difficulty  is  mentioned  in  the  final  report 
of  the  Geological  Survey  of  New  Jersey,  (1868,)  in  which  appear  several 
examples  of  analysis  of  these  marls,  apparently  performed  with  care, 
industry,  and  chemical  skill.  On  page  281  of  that  report  the  following 
occurs  as  one  of  the  averages  of  the  composition  of  glauconite : 

Silica 50.923 

Peroxide  of  iron 19.353 

Wumina 7.503 

Protoxide  of  iron 3.909 

Magnesia 2.918 

Potash 7.505 

Water  lost  at  212o              )  „  ooq 

Water  lost  at  above  212o  | '-^^ 


100.000 


The  potash  hi  other  analyses  varied,  running  from  7.2C2  to  9.087  per 
cent  The  analyses  excludes  all  the  lime,  salts,  and  the  sUica  in  the  marl 
from  the  constitution  of  the  glauconite,  the  chief  agricultural  value  of 
^hich  had  been  estimated  to  lie  in  its  potash  constituent.  The  iron 
exists  in  both  states  of  oxidation  as  protoxide  and  peroxide.  The 
amount  of  greensand  grains  present  in  the  various  marls  of  New  Jersey 
^^ed  from  16  per  cent,  to  90 — from  25  to  33  per  cent,  being  the  aver- 
age of  many.  It  is  worthy  of  remark  how  small  an  amount  of  glau- 
conite gives  a  blue  tint  to  clay  or  sandy  clay — leas  than  4  per  cent,  giving 
avery  decided  shade  of  blue. 

The  foregoing,  however,  does  not  represent  the  true  composition  or 
^^  actual  value  of  the  greensand  of  Kew  Jersey  as  it  is  used.  In  the 
^nd  annual  report  of  the  Geological  Survey  of  that  State,  185G,  pp. 
^91,  several  analyses  of  the  greensand  marls  are  given,  in  all  of 
^hicli  two  ingredients,  additional  to  those  described  Jis  entering  into 
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glaaconite,  are  set  down — sulphuric  and  also  phosphoric  acid — the  latter 
of  which  exists  in  notable  proportion. 

Squankum  marl  yields  of  phosphoric  acid 4.54  per  cent 

Pemberton,  (No.  1) 1.68  "  " 

Pemberton,  (No.  2) 2.39  "  " 

Clementon 2.64  "  " 

Freehold 1.03  "  " 

Few  Egypt 1.58  \'  " 

Bhickwoodtown 3.66  "  f 

Woodstown 2.65  "  " 

Marlborough 1.14  "  " 

Shelltown 0.17  "  " 

The  last  named  is  from  the  clay  which  underlies  the  marl,  and  which, 
though  green  in  color,  contains  but  few  green  grains.  This  phosphoijc 
acid  in  some  specimens  exists  as  phosphate  of  lime ;  in  others,  as  phos- 
phate of  iron.  The  latter  probably  was  its  original  combination.  The 
presence  of  pyrites  and  vegetable  matter  results  in  the  formation  of  8d1« 
phurio  acid,  which,  acting  in  the  iron  phosphate  and  on  the'  lime  car* 
bonate  of  the  shelly  portion,  liberates  the  phosphoric  acid  of  the  firet 
and  unites  with  the  lime  of  the  second ;  the  free  phosphoric  acid  then 
acts  on  some  lime  carbonate  to  form  phosphate  of  lime.  Thus  both  sul- 
phate and  i)hosphate  of  lime  are  introduced  Into  the  marl.  But  whence 
is  the  origin  of  the  phosphate  of  iron  t  The  glauconite  does  not  ai)pear 
to  furnish  sufficient  to  account  for  the  amount  given  above;  indeed, the 
usual  analyses  of  pure  glauconite  do  not  mention  phosphoric  acid  as  a 
constituent.  It  is  assumed  by  Professor  Cook  that  the  phosphate  of 
lime  of  these  sands  is  a  foreign  ingredient,  and  no  necessary  part  of 
glauconite.  "  In  fact,"  he  states,  "  the  i>hosphate  of  lime  can  e^^ily  be 
distinguished  by  the  eye  from  the  greeusand  grains  with  which  it  is 
mixed.  It  does  not  fonn  any  necessary  x)art  of  the  mineral,  and  maybe 
rejected  from  the  analysis." 

Tlie  fact  of  the  universal  presence  of  phosj^hate  of  lime  in  the  green 
sand  is  cx^rtainly  no  proof  of  its  origin  in  the  glauconite;  but  that  the 
phosphate  of  linn*  may  be  detected  by  the  eye  in  the  mass  of  the  marl 
as  distinct  from  the  green  sand  has  not  been  verified  in  the  exam uiatioD 
of  maris  in  this  laborat^jry.  Indeed,  the  reverse  has  generally  been 
demonstrated.  From  a  Ciirefully  conducted  chemical  analysis^  made  in 
this  hiboratorv  by  the  assistant  chemist,  Dr.  Tilden,  upon  a  sample  of 
greeusand  marl  from  Ui)per  Marlborough,  Maryland,  which  contained 
on  an  average  50  per  cent,  of  fine  anguhir  quartz  sand  as  its  only  visible 
admixture,  there  were  found  in  one  hundred  parts  1.53  parts  of  anhy- 
drous phosphoric  acid,  equivalent  to  7.44  per  cent,  of  the  probable  fer- 
rosoferric  phosphate.  The  phosphoric  acid  had  not  been  united  \dth 
lime  in  the  marl,  and  must  hAve  existed  as  a  phosphate  of  iron ;  and,  it 
not  a  constituent  of  the  glauconite,  was  i)resent  as  a  phosphatic  earth 
commonly  found  in  this  geological  formation,  and  is  the  parent  of  the 
viv^anite  occasionally  found  in  the 'stratum. 

In  the  State  of  Delaware  the  greensand  beds  are  found  crossing  its 
northern  border  in  their  course  from  New  Jersey  into  Maryland.  I^pe- 
titions  of  the  beds  occur  in  the  ravines  of  St.  George's  Creek,  where  ti)e 
chemical  composition  is  carbonate  of  lime,  greensand,  and  white  silici- 
ous  sand.  Along  the  line  of  the  canal  west  of  St.  George's  the  bed  has 
yellow  clay  and  micaceous  clay  mixed  with  the  greensand,  griving  dif- 
ferent shades  of  color  to  the  bed.  The  southern  limit  is  near  Cantwell'd 
Bridge,  where  the  marl  is  found  to  be  mixed  with  yellow  clay,  .and  is 
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inch  more  ferruginous  than  elsewhere.  In  St.  George's  Hundred  a  bed 
f  bluish  green  sand  is  met  with,  which  is  described  by  Professor  Booth, 
rho  is  the  authority  here  quoted,  as  being  nearly  pure  glauconite,  and 
ielding,  on  an  analysis : 

Shea 55.77 

^otassa 9.00 

ime  and  magnesia 2.30 

Protoxide  of  iron 21.70 

SJumina 3.12 

?Fater :  8.50 


100.39 


Itie  presence  of  the  lime  and  magnesia  shows  that  calcareous  detritus 
has  crept  into  this  specimen.  The  bright  green  sandy  marl  of  Draw- 
yer's  Creek  furnishes,  on  analysis,  a  nearer  approach  to  the  glauconite 
oomposition : 

SOica 66.35 

Potaasa 8.418 

Protoxide  of  iron 22.25 

Alumina 6.00 

Water 7.11 


100.128 


Classing  the  Delaware  greensand  in  two  deposits,  the  calcareous  and 
flie  glauconitic,  which  are  separated  by  a  bed  of  yellow  sand  or  sandy 
day,  it  is  found  that  these  beds  occasionally  merge  together  and  sepa- 
rate again.  This  has  been  observed  in  sections  of  the  canal  in  Dela- 
ware. The  same  occurrenc/e  is  met  with  in  river  cuts  in  North  Carolina. 
The  chemical  com^wsition  of  the  beds  of  course  varies  in  proportion  as 
•ither  the  calcareous  or  glauconitic  element  prej>onderates.  This  is  well 
seen  in  the  analyses  of  the  upper  and  the  lower  greensand  deposit  of 
Delaware,  made  by  Professor  Booth,  in  which  the  lime  may  be  taken  as 
varying  substance. 


Greensand  of  Delaware.- 

^(BoothJ 

Upper  Bedi. 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

Oi'^^nttfl of  Iha*  ....-, 

18.6 
33.0 
3.'5.0 
14.0 

100.6 

24.7 

a.'S.O 

31.0 

9.0 

20.13 
38.00 
3-2.00 

iao() 

58  60 

QtBtaMnd 

6.00 

'SJriapi  fftnd T  X ..... 

35.40 

Gby ; [.y.[/"' 

99.0 

100.13 

100.00 

Lower  Bedi. 

No.  5. 

No.  6.* 

No.  7. 

^■••pd  m%§n9^--^,^T,.^..n,, 

2.30 
21,70 

9.00 
55.77 

3.12 

8.50 

nMoxi^A  of  iron. ^ 

22.21 
8.50 

56.70 
5.00 
9.30 

27.02 

Ttiah 

5.37 

Bdoiunnd 

52.60 

tUDiOA 

7.70 

attf 

7.40 

• 

ioa39 

lOLOO 

]0a09 

*  Contained  duffk'f  teeth. 


64  AGRICULTURAL  REPORT. 

The  average  thickness  in  Delaware  is  about  twenty-one  feet,  increas- 
ing in  the  south  to  twenty-five  feet.    The  highest  amount  of  carbonate 
of  lime  which  has  been  found  in  the  calcareous  gi'eensand  of  this  State 
is  twenty-five  i)er  cent.    These  beds  enter  Maryland  from  Delaware  at 
the  head  of  Appoquinomink  Greek,  or  near  the  head  of  the  Sassafras  in 
Kent  County,  whence  it  crosses  the  Chesapeake  into  Anne  Arundel 
County  and  Prince  George's.     La  the  latter  it  approaches  the  line  of-  ^, 
the  District  of  Columbia,  occurring  at  Marlborough  in  beds  ten  to  twelve 
feet  thick ;  thence  it  passes  south  through  Charles  County  below  Chico-    ; 
moxen  Creek,  and  enters  Virginia  at  Aquia  Creek,  in  Stafford  County. 
The  marls  in  Maryland  and  Virginia  may  properly  be  considered  in  this     ■ 
place,  as,  although  not  presenting  the  characters  of  the  true  greensand    ^ 
beds,  yet  they  bear  a  close  relation  to  those  found  in  New  Jersey  and  Dela-    . , 
ware.    From  the  samples  of  all  of  these  marls  forwarded  from  these  two 
States  to  the  department  for  examination,  it  would  appear  that,  excepting    - 
the  beds  near  upper  Marlborough,  the  strata  belong  to  the  lower  eocene, 
as  is  shown  by  the  fossils  occurring  through  them.    They  resemble  the 
Delaware  marls  in  the  large  amount  of  carbonate  of  lime  which  they  con-    _ 
tain,  clearly  showing  their  geological  position  to  be  in  the  cretaceous  or 
chalk  formation.    This  carbonate  of  lime  it  not  always  evident  as  whole 
shells  or  fragmentary  portions;  but,  even  when  not  distinct  to  the 
naked  eye,  constitutes  a  portion  of  the  mass  as  a  finely  coherent  pow- 
der, so  that  every  stratum  «f  these  greensands  may  be  roughly  stated 
as  made  up  of—  ^ 

1.  Chalk  powder. 

2.  Greensand  grains,  or  glauconite. 

3.  Whitish  quartzose  sand. 

Of  these  the  latter  element  is  the  most  constant ;  for  though  it  jnay 
be  found  that  the  bed  of  one  locality  differs  from  the  same  bed  in 
another  in  containing  less  glauconite,  yet  there  is  not  therefore  present 
more  chalk  or  carbonate  of  lime.    It  is  then  usually  found  to  be  more 
sandy,  while  sometimes,  instead  of  the  whitish  quartz  grains  increasing.^ 
greenish  or  bluish  micaceous  sand  takes  its  place.    The  amount  of  tna 
glauconite  varies^  but  rarely  ever  approaches  one-third  of  the  whole- 
More  frequently  it  is  less  than  ten  per  cent.,  and  in  most  of  those  in 
Prince  George's  County  and  Charles's  it  seldom  exceeds  thre^  per  cent., 
as  shown  by  elutriation.    When  this  mineral  is  in  so  small  amoimt,  ot 
course  the  marl  does  not  pay  for  its  distant  transportation;  but  it-is 
still  a  benefit  to  the  neighborhood,  and  it  is  to  be  regretted  that  the 
State  of  Maryland  and  also  of  Virginia  do  not  awake  to  the  value  ot 
these  sources  of  wealth,  thus  profusely  scattered  in  the  very  positions 
where  they  can  be  made  so  highly  beneficial.    In  the  localities  of  the 
miocene  and  the  upper  tertiary  beds,  and  the  strata  of  drift,  gravel, 
and  sands,  and  the  quaternary  layers  which  skirt  the  borders  of  tb.e 
ocean — the  banks  of  the  large  embouchures  or  bays,  as  the  Delawa^^ 
and  the  Chesapeake,  the  Potomac  and  other  rivers,  where  a  sandy  cl^'y 
constitutes  the  chief  surface  soil,  and  where  fertility  is  to  be  assurer- 
only  by  the  utmost  and  o>ontinued  efforts  of  labor  and  by  manures,  iJ^^ 
latter  being  often  unattainable  or  of  high  price — ^the  marls  describ^^ 
would  prove  very  valuable,  converting  sandy  and  pine  deserts  i^.*"^ 
regions  of  agricultural  wealth  rivaling  any  market  garden  on  alluvi^ 
clay.    Wliere  exposures  are  met  with,  the  beds  should  be  cleaned  o^^'^ 
examined  by  some  competent  person,  and  the  vahio  chemically  asc^^' 
tained.    Private  enterprise  will  never  tiilce  the  initiative  in  titiis  pr^^" 
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g.  An  exploration,  conducted  under  the  au^ces  of  the  State 
inients,  would  return  tenfold  the  amount  expended,  not  merely  in 
lae  of  the  marl  lands,  but  in  the  increased  productions  of  the  land 
ed  by  them,  in  the  altered  cultivation  which  must  necessarily 

and  in  briirging  the  shore  counties  of  Maryland  and  Virginia 
lose  counectioD  with  the  food  markets  of  Baltimore,  Washington, 
iclphia,  and  New  York.  A  survey,  under  a  competent  superin- 
it  and  staff  of  assistants,  could  accomplish  the  work  in  one  sea- 
t  a  cost  of  a  few  thousand  dollars — a  sum  almost  every  year 
iered  in  useless  or  harmful  legislation. 

marls  of  Maryland  and  Virginia,  as  already  stated,  re^semble 
Df  Delaware;  and,  viewed  in  their  geological  relations,  are  superim- 
on  the  sandy  marl  and  the  clayey  greensand  beds  of  New  Jersey, 

are  the  subdivisions  of  the  cretaceous  formation  in  that  State, 
wer  divisions  of  the  tertiary  series  contain  the  shell  layers  of  cal- 
j8  sand,  so  abundant  in  Stafford  County,  Virginia,  and  elsewhere. 
>wer  beds  of  the  cretaceous  series  of  New  Jersey  are  met  with  in 
Uowing  order,  as  given  in  the  late  survey  by  Professor  G.  H. 

top  earth;  micaceous  clay;  marl  with  clay,  sand,  and  shells; 
marl  bed ;  sand  marl ;  laminated  sand.  Above  these  lie  the  beds 
ensand  proper,  as  alluded  to,  and  above  these  again  are  the 
\  beds  which,  except  that  of  Marlborough,  are  the  only  deposits 
?d  in  Maryland  and  Virginia.  This  difference  of  geological  position 
I  dwelt  upon  here,  as  there  is  some  confusion  on  the  subject;  and 
exists  a  general  belief  that  the  Virginia  beds  are  of  the  true  cre- 
s  series. 

fossils  occasionally  found  in  same  of  the  specimens  of  marl  for- 
i  are  shells  of  Pycnod^mta  {vesicvla^'isfj  and  Terebratula  pltcatOj 
fact  perhaps  places  them  in  the  lower  group  of  beds.  No  traces 
ber  or  vivianite,  (phosphate  of  iron,)  which  have  been  met  .with 
e  or  less  abundance  in  New  Jersey,  have  been  forwarded,  aJone  or 
pies,  to  thi^  department.  Many  of  the  marls  forwarded  from  North 
aa,  as  well  as  from  Virginia,  appear  to  belong  to  the  tertiary, 

eocene  or  miocene  marls  in  position,  and  neither  pond  marls  nor 
and  formations ;  the  basis  being  quartz  sand,  with  a  sprinkling 
•uginous  clay.  The  black  clay  and  marls,  which  are  occasionally 
xnitain  free  sulphuric  acid,  with  moderate  amounts  of  organic 
',  potash,  phosphate,  sulphate  of  lime,  and  carbonates  of  lime 
aguesia.  They  may  be  used  as  top  dressing  from  five  to  twenty 
3r  acre,  either  composted  or  alone.  In  the  growth  of  potatoes 
marls  are  of  much  value.  The  following  are  the  results  of  the 
^  analysis  of  some  of  the  Potomac  marls: 

^  

yVow  Prince  George's  County^  Potomac  shore,  nenr  Oxen  Bun, 

opposite  Alexandria. 


JXAMJStH  BT  KLUnUATIOll. 

Ko.  L 

No.  S. 

No.  3. 

3. 

rsrboQfkM  of  Uei«. ........... 

10.30 

32. 

57.60 

S3. 

88. 
49. 

14. 

1  iTaint  -•- •..•■•.••.  ......  .......................... 

33. 

Ifsw  anrvlivr avartB 

sa 

loa 

loa 

loa 

66  AGRICUIiTUKAL  EBPOBT. 

Marls  from  Prince  Oeorge^s  County ^  Potomac  shore — Continued. 


EXAAOffllD  BT  AVALJSU. 

No.1. 

No.  a. 

Xo, 

Moittar*.., , ,.., ,...%•• 

9. 

70.68 

1L40 

.18 

8. 38 

traeM. 

.64 

.18 

9. 
58.43 

ia4e 

.J5 

21.24 

treeet. 

.85 
.16 

19 

Silica  and  inBoIublo  silicatei .................................................... 

57 

AlQinina *nd  iMroxidft of  iroa 

M 

PbtMpbat*  of  iron , - , - 

CarboDfttA  of  liin« 

IC 

tret 

fiolnhift  talinft  matM^r. .....r ., , 

Potawb 

Salphoric  acid , ,.,..,., 

I 

100. 

loa 

100 

No.  1.  Liffht-gn^eniitt)  color,  and  aboanding  in  sheila. 

No.  S.  Ligbt-prounixh  color  more  gheily,  and  containing  fine  caIoarcou3  powder. 

Ko.  3.  BrowuLib  color  more  ihelly,  and  containing  calcareoan  powder. 

Qreensand  marl  from  Aquia  CreeJcj  Stafford  County^  Virginia^  Ofw  fli 
onc-lial/mile  above  the  landing-^from  A,  T.  C.  Dodge's. 

Moisture , . , , 1 

Alumina  and  peroxide  of  iron 5. 

Oarbonate  of  liine 43. 

Carbonate  of  maprnesia - 1. 

Saline  matter  soluble  in  water,  containing  alkaline  sulphates 

imd  chlorides , . . .  0. 

Potash 0. 

Silica  and  insoluble  silicates  of  lime  and  iron 46, 

100. 
This  marl  contained  three  tp  four  per  ceut.  of  glauconite. 

Marl  from  Prince  Georges  County^  Marylandr^from  L.  F.  Binghanu 

Dark  green  granules  and  fine  sand , 45. 

Shell  marl,  (lime,  ferruginous  clay,  &c.) 54. 

10.  C 

The  shell  marl  contained — 

Carbonate  of  lime 45. 

Oarbonate  of  magnesia 1. 

Oxide  of  iron  and  alumina 2. 

Phosphoric  acid tn 

Organic  matters 3. 

Water  and  loss 1. 

51 


Marl  from  St,  Mary-s  County^  Maryland-^from  Colonel  Wilson, 

Insoluble  silicates  and  fine  sand 58. 

Alumina  and  peroxide  of  iron 9. 

Carbonate  of  lime 17. 

Magnesia 0, 

Soluble  salts  containing  three-fourths  of  one  per  cent,  of  potash.  3 

Moisture  and  loss 11 

10. 
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Marl  from  Py^s  Landing^  Charles  County  ^  Maryland. 

Insoluble  silicates  and  fine  sand 64. 60 

Alumina  and  peroxide  of  iron,  with  traces  of  phosphoric  acid 2. 60 

Carbonate  of  lime ., 23. 00 

Sulphate  of  lime 1. 41 

Soluble  alkaline  salts 0. 65 

Moisture  and  loss 7. 84 


100.00 


The  foregoing,  selected  oat  of  many  analyses  made  in  this  laboratory, 
the  general  chemical  composition  of  these  marls  as  they  occur  in 
these  two  Slates.    Of  many  samples  forwarded  no  certain  information 
concerning  their  relative  position  as  to  the  accompanying  beds  of  sand 
could  be  obtained ;  so  that,  from  an  account  of  their  stratification,  it  is 
not  possible  to  state  to  which  bed  they  belong.    Indeed,  it  is  questiona- 
ble whether  the  true  cretaceous  beds  have  yet  been  anywhere  exposed  or 
utilized  in  Virginia.    In  making  the  analyses  alluded  to,  the  strictly 
chemical  examination  wa^i  not  always  adhered  to,  the  test  by  washing 
often  sufficed  to  give  the  information  needed.    In  the  case  of  marls, 
which  are  composed  of  mineral  ingredients  the  specific  gravity  of  which 
differ,  the  method  of  elutriation,  or  separation  by  water  into  layers, 
inay  often  be  adopted,  by  which  a  tolerably  exact  appreciation  of  the 
different  proportions  may  be  obtained ;  thus,  carbonate  of  lime,  quartz 
8and,  clay,  and  glauconite  being  the  four  constituents,  by  placing  a  pul- 
Terized  sample  of  marl  in  a  tall  cylindrical  glass  jar  graduated  to  a 
uniform  scale,  filling  the  vessel  up  with  water,  and  agitating  the  whole 
by  a  rapid  rotary  motion  until  thoroughly  mixed,  then  allowing  to  settle, 
it  will  be  found  that  these  four  constituents  separate  to  some  extent, 
and  are  deposited  in  layers  at  the  bottom  of  the  jar,  in  accordance  with 
^eir  different  gravities.    The  glauconite,  being  the  heavier,  wiU  settle 
It  the  bottom,  tiien  the  qnartz,  above  that  the  clay,  and  at  the  top  the 
carbonate  of  lime  in  shell  or  fine  powder.    By  a  little  care  and  prepara- 
tion before  hand  this  mode  of  examination  may  be  made  tolerably  ex- 
act.  Another  method  of  elutriation  consists  in  stirring  the  marl  in  water, 
pouring  off  the  muddy  water,  and  leaving,  the  washed  grains  of  marl 
with  the  sand  and  gravel.    The  clay  is  thus  separated,  and  may  be  col- 
lected and  dried  after  it  has  settled.    The  washed  marl  may  be  then 
dried,  the  gravel  and  sand  picked  out,  and  each  dried  and  weighed. 
This  plan  has  been  used  in  the  geological  survey  of  New  Jersey.    Look- 
ing apion  the  glauconite  as  the  chief  source  both  of  the  potash  and  the 
phosphoric  acid,  whether  existing  as  phosphate  of  iron  in  the  more  glau- 
oonitic  marls,  or  in  the  calcareous  and  the  pyritiferous  marls,  as  phos- 
phate of  lime,  the  determination  of  the  amount  of  glauconite  by  some 
ready  and  easy  method  becomes  a  matter  of  practical  importance.    There 
is  no  plan  for  this  object  which  can  be  more  readily  adopted  than  this 
one  of  elutriation.    In  the  dry  specimen  the  eye  may  be  deceived  as  to 
^e  amount  of  green  grains ;  but  when  the  whole  has  been  made  to  de- 
posit slowly,  or  has  been  washed  off  by  moving  water,  the  separation  is 
tolerably  perfect,  and  may  be  completed  by  picking  out  the  green  grains. 
From  this  approximate  estimation  of  glauconite  a  calculation  of  both 
[)otash  and  phosphoric  acid  may  be  made.    The  greensand  marls  of 
STorth  Carolina  have  the  characters  of  those  tertiary  beds  of  Maryland 
md  Virginia,  already  described,  with  perhaps  larger  admixture  of  worth- 
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less  matters.  They  are  very  sandy,  the  silicious  element  of  fine  quar 
sand  constitutiDg  sometimes  nine-tenths  of  the  whole ;  and  they  co 
tain  much  less  potash,  and  more  lime  carbonate,  than  those  of  Nc 
Jersey.  The  exposures  of  greensand  are  not  frequent,  although  the 
beds  are  classed  as  true  cretaceous  beds  in  that  State.  The  heavy  cc 
ering  of  detritus  and  sand,  and  the  slight  elevation  of  the  section 
country  underlaid  by  these  marls,  have  caused  lifcde  denudation, 
that  it  is  only  along  the  larger  rivers  that  exposures  occur,  as  is  i 
Btanced  at  the  Cape  Fear  River,  the  Neuse,  and  the  Tar.  The  beds,  alg 
from  their  slight  elevation,  rarely  appear  above  the  river  bottoms,  ai 
cannot  be  followed  to  any  extent  downward.  Professor  Emmons,  i 
his  report  of  the  geological  survey  of  this  State,  says  that  in  no  place  i 
23'orth  Carolina  has  he  ever  found  the  potash  to  equal  what  exists  i 
New  Jersey.  A  few  analyses  of  the  North  Carolina  marls,  made  by  Pre 
fessor  Emmons,  are  here  appended,  to  illustrate  their  chettiical  compc 
sition. 


No.  L 


Sllez  and  sand 

Pel  oxide  of  iron  and  alnmiua. 

Carbonate   of  lime 

PhoHphate  of  porozide  of  iron. 

Solnble  idlioa 

Magneiiia 

Pota«b 

Sodu 

Snlphnric  acid 

Organic  matten 

Water 


37.00 
6.40 

33.40 
1.60 
1.40 

laeo 

1.40 
2.10 


1.60 
1.80 


luaso 


No.  2. 


70.43 

9.00 

11.40 


0.20 
a38 
0.42 


4.80 
3.80 


No.  3. 


91.00 
4.70 
LOO 


0.20 
0.70 
0.23 
0.26 


1.50 


100.43 


99.39 


No.  4. 


913.0 
5.80 
0.19 


0.13 
a  15 
0.13 
a30 


1.20 


99.20^ 


No.  5 


2.  "3 


r:c 
as 

0.-S 
S.C 
9.2 


Ko.  I.  Lowest  Btratnin  at  Black  Rock,  on  Cape  Fear  RlTcr. 

No.  2.  Upper  bed  nt  Black  Rock,  on  Cape  Pear  RiTiir.  ' 

No.  3.  Fi-nm  KingKtoo.  on  tbe  Neuiie  River. 

Na  4.  Prom  Colonel  Clark 't».  Tarborongh. 

No.  5.  Prom  b&nkn  of  Tar  River,  three  miles  from  Tarborongh. 

With  the  exception  of  Nos.  1  and  2,  those  beds  are  almost  destitot 
of  lime,  yet  they  contain  but  little  potash  or  soda.  They  ^ield  on  a 
average  from  nine  to  seventeen  per  cent,  of  fertilizing  matters,  and  ai 
no  doubt  valuable  applications  on  the  soils  contiguous  to  the  pits.  Ii 
dividual  owners  should  always  fertilize  their  lands  with  such  marL 
When  silica  existe  to  the  amount  shown  in  Nos.  3,  4,  and  5,  named  abovi 
transportation  is  out  of  the  question.  When  silica  is  more  than  sevent 
per  cent.,  unless  very  rich  in  iK)tash  and  sodii,  it  does  not  pay  to  tran8i)<>i 
marl  beyond  a  few  miles.  The  shell  marls  of  the  eocene  formation,  wbic 
contain  from  forty  to  seventy  per  cent,  of  lime  carbonate,  do  not  pa 
for  transportation  more  than  two  to  four  miles,  according  to  Professc 
£mmons;  while  the  marl  of  Black  Rock  (No.  1)  will  be  profitable  ^ 
greater  <listances.  ITie  amount  of  potash  in  this  marl  is  equal  to  thirty 
one  and  a  half  pounds  per  ton.  The  professor  views  the  phosphate  < 
lime,  which  is  always  present  in  these  marls,  as  one  of  their  very  vali 
able  constituents.  Sulphiuic  acid  is  always  present,  sometimes  in  tt 
free  state,  but  frequently  as  sulphate  of  lime,  (gypsum,)  which  is  tt 
origin  of  the  free  acid ;  and  thus  the  gy|)8um  in  every  marl  is  prol 
ably  to  be  traced  to  the  pyrites  which,  by  oxidation  of  its  sulpha 
forms  sulphuric  acid.  The  cretaceous  becls  occupy  about  one-tenth  ^ 
tiie  State  of  Mississippi,  situated  in  its  northeastern  portion.  Of  tlti 
region  the  ecjuivalents  of  the  greensand  beds  are  found  only  in  tb 
eastern  i>arts  of  Tippah  Oounty,  Pontotoc,  and  part  of  Ghickasav 
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embracing:  a  belt  net  more  than  ten  miles  wide.  The  glauconitic  layer 
h  foand  mixed  with  disintegrated  shell,  highly  sandy,  and  a  poor  repre- 
sentative of  Ihe  northern  series  as  it  appears  in  Monmouth  County,  New 
Jersey;  there  being  but  one  bed  from  one  foot  to  three  feet  thick,  and 
not  averaging  more  than  five  to  seven  i)arts  of  potash  in  every  thousand 
of  marl.  The  chemical  constitution  of  this  series  in  Mississippi  is  shown 
by  the  following  analysis  from  the  State  Geological  Report,  made  b^ 
Professor  B.  W.  Hilgard,  State  geologist. 


lowlnble  land  and  clny 

Potaeh 

BodM 

Liiao 

a«Cne«i»...\ 

Brown  oxide  mimgaDeso 

Pt>roxid«  of  iron 

Alamiiia 

Pbofcphoric  Rcid 

Cftrboaie  acid,  water,  and  loM 


No.  1. 

No.  2. 

73.il0 
a  709 

62.441 
0.730 
0.372 

6.315 
0.886 
0.050 
7.055 
5.888 
0.04C 
5.640 

7.93a 
1.5G0 
0.1^ 
11.849 
5.865 
0.266 
9.905 

99.993 

lUl.OOO 

No.  L  WUhito'i  marl,  Tippah  Conntj. 


No.  2.  Marl  from  O.  Daviii'ii  well,  lUploj  Cottntj. 


The  glauconite  in  these  marls  does  not  exceed  one  to  two  per  cent.. 
and,  sandy  and  poor  as  they  are,  they  yet  have  been  used  with  good 
effect;  that  of  Ripley  County  has  been  laid  on  clay  lands  at  the  rate  of 
tbar  hundred  to  six  hundred  bushels  to  an  acre.  It  is  remarkable  that 
the  gaud  marls  of  the  rotten  limestone  group  of  this  State,  which  lies 
immediately  below  the  glauconitic  layers,  contain  fully  as  much  potash, 
seven  parts  in  a  thousand,^  which  perhaiis  is  to  be  accounted  for  by  the 
mineral  origin  of  the  sand,  it  being  derived  from  the  debris  of  a  mica- 
ceous rock.  Almost  all  the  marls  of  Mississijjpi  contain  [ihosphoric 
acid,  the  average  amount  of  which  varies  from  two  to  three  parts  per 
thousand.  This  accounts,  in  a  measure,  for  the  value  of  even  the  sandy 
marls  of  the  State. 


ACTION  AND  VALUE  OF  GREENSAND  MAELS. 

The  action  of  these  marls  depends  on  the  influence  of  the  predominat- 
ing elements,  which  are  lime  carbonate,  potash,  oxide  of  iron,  and  phos- 
phoric aciiL    The  action  of  carbonate  of  lime  in  a  marl  is  too  well  known 
to  need  elucidation  in  a  report  like  this.    Valuable  as  this  form  of  lime 
»s  as  a  feed  of  plants,  and  a  necessary  constituent  supplying  lime  to  thra* 
frume-work,  its  importance  a.s  an  amendment  of  soil  in  a  marl  or  manure 
iivct but  secondary.    Those  substances  which  are  consUntly  undergoing 
cliau^e  of  condition  by  oxidati(Hi  are  those  which  are   the  essential 
constituents  of  a  manure ;  under  this  head  the  oxides  of  iron,  and  the 
^ilts  of  iron  reducible  to  oxides,  must  occui)y  the  first  position.    We 
auuot  greatly  err  by  estimating  very  highly  the  action  of  the  protoxide 
iiud  the  |>eroxide  of  iron.  This  metal  holds  its  oxygen  with  but  a  medium 
ToRe.  yielding  it  up  to  other  bodies  which  have  stronger  affinities  for  it, 
a:ii]  i;j  turn  talking  oxygen    from  substances  which  hold  it  but  loosely, 
and  passing  from  the  condition  of  protoxide  to  that  of  peroxide.    Iron 
tbas  becomes  a  storehouse  of  oxygen  for  the  soil  and  for  the  use  of 
^rvT»ing  plants;  and  it  is  this  moNing  oxygen   which  is  continually 
<^  taring  into  comi)ounds  and  leaving  them"  which  contributes  to  build 
iil>  the  tis&ues  and  the  juices  of  growing  vegetation.    Although  not 
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entering  to  any  notable  extent  into  the  actual  composition  of  plants 
yet  iron  is  one  of  the  most  important  elements  of  soils  in  aiding  plants 
to  grow.    It  shares  this  function  with  organic  matter.    They  are  botl 
stimulants,  increasing  the  nutrition  by  the  supply  of  oxygen  which  thej 
yield  to  other  proximate  principles  of  vegetation.    The  iron  of  a  soil  is 
generally  reported  in  an  analysis  as  existing  in  the  st>ate  of  peroxide; 
but,  strictly  speaking,  no  soil  contains  iron  in  state  of  peroxide  alone. 
Some  of  it  is  in  the  form  of  protoxide,  brought  to  this  condition  by 
organic  matter,  which  has  robbed  the  peroxide  of  some  of  its  oxygen. 
In  this  double  state  it  exists  in  greensand.    The  organic  matter  of  a 
soil,  by  contact  with  oxide  of  iron  becoming  oxidized,  is  changed  into 
vegetable  acids  which  are  soluble,  and  unite  with  the  lime  and  magnesia 
to  form  soluble  salts  of  those  earths,  which  then  enter  the  rootlets  of  the 
plant  and  aid  in  forming  tissue  in  the  sap.    Perhaps  the  fertility  of 
basaltic  soils  is  as  much  due  to  their  oxides  of  iron  as  to  the  liihe  which 
they  contain. 

This  reaction  of  iron  oxides  and  organic  matter  upon  each  other 
occurs  only  in  the  presence  of  moisture  and  sunlight,  (heat;)  and  moist- 
ure itself,  with  heat,  is  at  times  a  fertile  cause  of  oxidation,  and  of  the 
nutrition  of  plants.  Away  from  the  influence  of  these  forces  of  nature 
the  action  of  protoxide  of  iron  is  only  injurious  to  vegetation.  Under 
solar  influence  and  contact  of  protoxide  of  iron,  water  itself  is  decom- 
posed, its  oxygen  appropriated  by  the  iron  to  peroxidize  it,  and  the  hy- 
drogen liberated.  The  latter,  coming  into  contact  with  the  nitrogen  of 
the  air,  forms  ammonia^  which  is  seized  by  carbonic  and  other  organic 
acids,  rendered  soluble  m  water,  and  fit  to  enter  the  plant.  Thus,  iron 
is  the  medium  between  the  water,  the  organic  matter,  and  the  atmos- 
phere. 

These  remarks  are  made  to  illustrate  the  action  of  greensand  marls 
upon  vegetation  as  far  as  their  iron  element  is  concerned.  In  these 
marls  it  exists  chiefly  in  the  state  of  peroxide,  which,  upon  mixture  with 
vegetable  matters,  is  reduced  to  protoxide  oy  contact  with  the  moist 
humus  5  then,  being  restored  to  the  condition  of  peroxide  by  contact 
with  moisture,  the  consequent  liberation  of  hydrogen  forms  ammonia 
secondarily.  Iron  thus  aids  in  forming  soluble  organic  matter,  as  or- 
ganic acids,  and  also  ammonia,  two  important  principles  of  fertility.  We 
should,  therefore,  err  if  we  estimated  the  value  of  a  greensand  by  taking 
into  account  only  its  lime,  its  i)otash,  or  its  phosphoric  acid.  We  should 
consider  the  oxide  of  iron  as  a  valuable  constituent  in  promoting  fertility. 

GThe  presence  of  potash  in  these  mails  gives  them  their  distinctive 
cbaract<?r  as  fertilizers,  and  adds  one  of  the  most  important  elements 
necessary  for  plants.  The  large  amount  of  potash  found  in  glaucon- 
ite  renders  it  at  once  the  cheapest  source  for  agricultural  use  from  which 
this  mineral  element  can  be  supplied.  The  action  of  potash  is  twofold: 
first,  upon  the  insoluble  organic  matter  of  a  soil,  bringing  it  into  a  sol 
uble  form ;  and,  secondly,  supplying  to  certain  food  plants  the  special 
alkaline  food  which  they  require.  By  the  constant  action  of  alkalies, 
(and  of  this  class  potash  is  the  most  efficient,)  the  insoluble  organic 
matter,  humus  is  converted  into  humic  acid,  and  carbonic  acid  is  also 
produced.  Both  of  these  acids  ultimately  unite  with  the  iK)tash  and 
form  carbonates  of  that  base,  which  salts,  when  formed,  enter  the 
rootlets  of  the  plants  in  a  limited  degree,  remain  for  a  short  period 
in  the  vegetable  organization,  and  are  then  ejected — perhaps  not 
wholly.  Under  this  influence  the  woody  tissues  of  plants  are  formed 
In  the  development  of  leaf  and  tuber  potash  seems  essential.  It  is 
chiefly  aggregated  in  the  leaves  of  most  plants,  as  it  is  in  the  muscular 
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juices  of  animals,  forming  not  less  than  twenty  and  sometimes  more 
than  fifty  per  cent,  of  the  leaf  weight — the  latter  amount  being  found  in 
the  root^  and  tubers.  The  straw  and  chaff  of  cereals  also  contain  it 
in  Tariable  proportion.  Perhaps  nowhere  is  the  selecting  power  of 
plants  for  special  mineral  salts  better  shown  than  in  the  distribution  of 
potassa.  Dr.  Anderson  illustrates  this  by  the  case  of  the  popi)y,  which 
contains  only  twelve  per  cent,  of  this  alkali  in  its  seed,  while  the  leaves 
yield  upward  of  thirty-seven  per  cent. 

Sufficient  has  already  been  written  concerning  the  value  of  phosphoric 
acid  and  phosphate  of  lime  to  render  any  statement  unnecessary  here. 
All  cretaceous  marls  contain  phosphoric  acid,  whether  combined  with 
iion  or  lime^  and  phosphate  of  lime  is,  perhaps,  more  valuable  than  lime 
m  a  fertilizing  agent.  The  form  in  which  potassa  exists  in  these  marls 
is  as  a  silicate,  and  it  is  slowly  decomposed  under  mere  atmo8])berio 
exposure.  On  soils  which  contain  lime  or  much  humus,  the  decomposi- 
tion proceeds  at  a  more  rapid  rate,  owing  to  the  evolution  of  carbonic 
acid ;  and  in  this  way  this  alkali  is  slowly  evolved  for  the  benefit  of  veg- 
etation. The  long-continued  benelicial  action  of  greeusand  on  grounds 
may  in  part  be  explained  by  the  gradual  nature  of  this  decomposition. 

In  New  Jersey,  along  the  line  of  the  Raritan  and  Delaware  Bay  rail- 
road, where  it  is  sold  at  eight  cents  a  bushel^  it  is  applied  at  the  rate  of 
one  Hundred  bushels  per  acre;  and  on  these  light  soils  produces  a  better 
effect  than  the  usual  dressing  with  stable  manure,  esi>eeially  for  small 
fruits  and  market-garden  vegetables.  In  Delaware,  from  three  hundred 
to  five  hundred  bushels  have  been  applied  per  acre  for  wheat,  oats,  and 
other  cereals,  with  sometimes  a  fourfold  return.  A  decided  benefit,  but 
not  to  the  same  extent,  is  experienced  on  grass.  Generally,  it  may  be 
said  that  land  has  increased  by  its  use  from  fifty  to  one  hundred  per 
cent  in  value.  The  value  of  marling  south  of  New  Jersey  is  the  com- 
bined value  of  the  carbonate  and  the  phosphate  of  lime,  and  of  the  po- 
tassa. When  the  marls  are  more  calcareous,  they  become  amendments 
to  the  soil  rather  than  fertilizers  to  the  crops,  and  much  larger  dress- 
ings are  therefore  necessary ;  while,  at  the  same  time;  more  discrimi- 
nation is  reqiured  as  to  the  land  which  will  be  mainly  benefited  by 
the  application.  The  lime  being  in  predominant  quantity  in  the  green- 
land  marls  south  of  Delaware,  the  action  is  chiefiy  upon  the  organic 
matter  of  the  soil,  combining  with  it  and  rendering  it  more  soluble. 
Heuce,  to  poor  ana  light  soils  it  would  be  unnecessary  to  apply  heavy 
dressings ;  for  these,  fifty  to  eighty  bushels  per  acre  might  be  suflQcient. 
On  stiff,  clayey  soils,  the  textuie  of  which  may  be  lightened  advanta- 
geously, from  one  himdred  to  three  hundred  bushels  per  acre  may  be 
applied*  In  these  clay  soils  there  is  generally  more  insoluble  organic 
matter  to  be  acted  upon,  and  in  such  cases  so  large  a  quantity  as  five 
hundred  bushels  per  acre  acts  beneficially.  In  general  teims,  then,  it 
jaay  be  stated  that  the  calcareous  greensand  maris  act  more  effectively 
ill  proportion  as  there  is  organic  matter  present,  and  in  proportion  as 
the  clay  is  a  heavy  one. 

It  is  not  easy  to  determine  exactly  the  value  of  a  compound  manure 
like  this.  The  question  is  a  commercial  one,  and  woidd  not  properly  be 
diacussed  here  were  not  the  value  in  a  great  degree  dependent  upon  the 
chenucal  analysis.  Were  the  fertilizer  composed  of  but  one  ingredient, 
it  would  be  easy  to  determine  its  value  by  ascertaining  the  maitet  price 
of  the  pure  and  commercial  article,  and  then  determining  how  much  of 
saeh  ingredient  existed  in  the  manure.  Thus,  if  phosphoric  acid  in  a 
lolable  state  is  worth  commercially  fifteen  cents  per  pound,  and  the 
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fertilizer  contains  one  hundred  pounds  in  a  ton,  it  is  evidently  wortl 
fifteen  dollars  per  ton  when  delivered. 

When  a  manure  has  a  complex  constitution,  the  real  value  becomes  a 
dlMcult  problem  to  state  exactly,  for  the  agricultural  and  the  commer- 
cial value  do  not  always  SLgree.  The  former  is  fixed  and  invariable, 
dependent  on  the  necessities  of  the  plant  and  the  soil ;  the  latter  is  liable 
to  fiuctuation  &om  the  unsteadiness  of  the  supply  and  demand.  The 
following  estimate  is  approximately  correct.  The  value  of  phosphoric 
acid  in  the  soluble  form  may  be  set  down  at  fifteen  or  sixteen  cents  per 
pound:  phosphoric  acid  in  insoluble  form,  six  cents  per  pouqd;  potasb  in 
the  soluble  form,  seven  cents  per  pound ;  potash  in  the  insoluble  form, 
two  ceuts  per  pound;  sulphuric  acid,  one  cent  per  pound;  carbonate  of 
lime,  half  a  cent  per  pound.  If  we  calculate  the  value  of  one  of  the 
inferior  greensand  marls  of  Maryland,  as  No.  3,  from  Prince  George's 
County,  we  obtain : 

320  pounds  carbonate  of  lime,  at  J  cent $1  60 

6  pounds  soda  salts,  at  1  cent.  - . .". 06 

2  pounds  phosphoric  acid,  insoluble,  at  6  cents 12 

lA  [>ounds  potash^  soluble,  at  7  cents 11 

2o  pounds  sulphuiic  a<;id,  at  1  cent 26 

2  15 

This  estimate  is  somewhat  below  the  real  value  of  the  compound,  since 
it  estimates  each  article  singly,  and  takes  no  account  of  the  effect  of  the 
difierent  ingredients  of  the  mass  upon  one  another  in  rendering  them 
more  readily  soluble,  more  stimulating  to  and  more  fit  for  appropria- 
tion by  the  plant.  The  general  method  of  calculating  values,  however, 
may  be  of  interest  to  many  who  desire  to  know  how  estimates  should  be 
made. 

What  we  have  just  stated — that  the  value  of  a  compound  mannre  is 
greater  than  the  sum  of  the  values  of  its  separate  constituents — needs 
some  remark;  otherwise,  and  with  justice,  the  farmer  might  say:  "VV\T 
should  I  dig  and  haul  so  bulky  a  material  as  this  marl,  containing  as  it 
does  not  more  than  five  positively  useful  ingredients,  amounting  to  ten 
per  cent,  of  the  whole  weighty  when  I  can  buy  these  several  salts  from 
the  wholesale  druggist,  and  tnen  dilute  them  afterward  on  the  ground! 
Would  it  not  be  actually  cheaper  to  buy  the  chemicals  and  make  my 
own  compost,  rather  than  to  take  the  bulky  form  in  which  uatui-e  sup- 
plies them?"  The  answer  to  these  questions  lies  in  the  following  con- 
siderations: Admitting  that  both  the  artificial  salts  and  the  natural 
marl  have  an  equal  manurial  value  and  action,  still  the  farmer  should 
remember  that  he  is  often  richer  in  cattle  and  human  labor  than  in  reudy 
money;  that  in  idle  seasons  he  can  haul  and  spread  his  native  mari,  (u 
it  is  a  mouth  or  two  sooner  than  it  is  actually  needed,  it  suffers  but  little 
from  exposure,)  while,  as  regards  the  purchased  salts,  they  must  be 
bought  only  when  required,  as  they  waste  and  lose  by  exi)osiure  to  the 
air  and  moistui-e.  They  can  be  applied  only  at  a  certiiin  period  for  the 
benefit  of  the  growing  croj),  because  they  readily  dissolve  in  water. 
They  act  readily  on  the  crop,  and  are  effective  during  the  particular 
season  in  which  they  are  applied ;  but  their  action,  while  immediate,  is 
also  transitory.  It  is  felt  less  the  next  year,  very  much  less  the  follow- 
ing year,  and  subsequently  cannot  be  recognized  except^  perhaps,  by  a 
diminished  productiveness  of  soil.  On  the  other  hand,  m  the  case  of 
natural  marls,  the  elements  are  but  sparingly  soluble,  and  consequently 
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given  out  only  by  little  at  a  time,  as  the  plant  needs  and  has  aMliiy  to 
appropriate.  Hence  their  action,  while  slow,  is  of  a  permanent  charac- 
ter, and  can  be  ascertained  after  many  years.  In  New  Jersey  one  of 
the  first  applications  of  greensand,  over  sixty  years  ago,  so  enriched 
the  field  that  it  was  recognizable  as  improved  thirty  years  after  the 
application ;  and  in  North  Carolina  the  alluvial  lands  which  have  been 
manured  with  these  marls  have  retained  their  8ui)eriority  over  unmarled 
lands  for  over  fifty  years  without  a  second  dressing.  When  this  increased 
and  permanent  fertility  has  been  experienced,  it  is  not  wonderful  that 
the  natural  should  be  preferred  to  the  artificial  compounds,  or  that  over 
one  million  bushels  of  greensand  marl  should  have  been  dug  and  sold 
inKew  Jersey  in  1868. 

NATIVE  PHOSPHATIO  MANUHES. 

During  the  year,  sampler  of  mineral  from  the  newly  discovered  phos- 
pbatic  beds  of  Charleston,  South  Carolina,  were  forwarded  for  analysis. 
These  beds  have  received  great  attention  lately,  owing  to  their  contain- 
ing a  large  amount  of  phosphate  of  lime ;  and  much  has  been  communi- 
cated to  the  public  concerning  them,  by  Drs.  Pratt  and  Holmes,  and 
Professor  C.  U.  Shepard,  jr.,  M.  D.,  of  Charleston.  Their  geological 
poidtion  as  strata  had  long  been  known  and  described,  but  it  has  been 
only  within  the  past  few  years  that  their  extreme  richness  in  phosphate 
of  lime  at  once  classed  them  as  one  of  the  most  valuable  mineral  beds 
of  South  Carolina. 

The  strata  containing  phosphate  of  lime  range  in  position,  in  South 
Carolina,  from  the  early  miocene  to  the  middle  bed  of  the  post  pliocene 
formation.  It  was  during  the  early  tertiaiy  period  that  the  greater  por- 
tion of  the  shore  land  of  the  Carolinas,  and  south  by  Mobile  River  to  the 
western  limits  of  Louisiana,  was  formed  by  deposition  and  subsequent 
extensive,  slow,  and  uniform  elevation.  The  Claiborne  marls  and  shell 
Bands  of  Alabama  are  the  lowest  beds  of  this  series,  with  the  more  solid 
buhr-stone  and  the  white  limestone  marls  of  the  Santee  River.  Above 
these,  in  the  same  group,  occur  the  gray  marls  of  the  Ashley  and  the 
Cooper  Rivers,  abounding  in  rhizopods.  These  are  miocene  beds,  and 
QlK)u  them  lie,  unconformably,  the  post  pliocene  sands  and  marls,  one 
of  which  embraces  the  material  now  so  much  sought  after  for  its  agri- 
cultunil  value. 

All  of  these  strata  contain  phosphate  of  lime  in  marked  quantity. 
The  marl  beds  of  Charleston  are  of  wide  extent,  embracing,  according 
to  Dr.  Tuomey,  an  area  of  seventy-five  miles  by  sixty,  Irom  the  Santee 
liiver  on  the  east  to  the  Ashepoo  on  the  west,  and  lying  between  the 
Atlantic  Ocean  on  the  south  and  east  and  the  bubr-stono  fonnation  of 
tlie  eocene  beds  on  the  north.  They  are  beds  of  white  limestone  marl 
Jind  gre^nsiind,  dipping  gently  to  the  south,  and  underlying  the  newer 
beds  of  marl  of  the  Ashley  and  Cooper  Rivers,  the  former  of  which 
constitutes  the  uppennost  stratum  of  the  eocene.  The  thickness  of  the 
Santee  beds  Is  between  six  hundred  and  seven  hundred  feet,  and  has 
Wn  recognized  as  underlying  the  whole  neighborhood  of  Charleston. 
Dr.  Smith  and  Professor  Shepard  found  what  was  deemed  an  unusual 
^ount  of  phosphate  of  lime,  ranging  from  two  to  nine  i)er  cent,  of  that 
Biinenil.  This  amount,  while  constituting  a  rich  soil,  did  not  justify  its 
^^  or  transiK)itatiou  as  a  marl,  the  value  of  which  is  to  be  estimated  by 
the  amount  of  lime  phosphate  it  contains.  The  quantity  of  carbonate 
of  lioje  is  very  great,  varying  fh>m  fifty  to  eighty  per  cent.,  and  the  value 
had  hitherto  b^n  estimated  according  to  the  amount  of  this  ingredient. 
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The  fiBh-beds  of  the  Ashley  Biver  yielded  to  Professor  Bhepard  the  {(m 
lowing  constitnents : 


No.1. 

Na2. 

No.  31 

No.  ^. 

Silica 

S8.00 
&8.00 

8.80 
.80 

4.00 

20.06 
53.96 

7.00 
.80 

4.00 

10.30 

oaoo 

6.60 
1.00 
4.00 

16100 

Carbonate  of  linio  and  mameflia  .................................... 

83.80 

PhoMpbate  of  lime  end  oxide  of  iron -. 

3.80 

AInmlna 

I.(X> 

^atar 

&0O 

• 

99.00 

94.86 

92.40 

1M.6D 

No.  1,  from  Mr.  J.  P.  Clements,  west  of  Ashley  River;  No.  2,  from  Rev.  Dr.  Hank«ls,  bank  of  Adiley 
River;  No.  3,  from  Drayton  Uall,  bank  of  Ashley  River;  No.  4,  fh>m  Wilmington,  North  Carolina. 

The  first  three  analyses  give  the  average  composition  of  this  stratum 
about  Charleston.  No.  4  gives  the  constitution  further  north,  showing 
that  it  becomes  more  purely  calcareous  a«  it  f)asses  northward,  until  it 
finally  thins  out  and  disappears  before  it  reaches  New  Jersey. 

Above  this  bed  of  calcareous  marl  is  a  layer  of  blue  sand,  in  which 
are  found  hard  masses  of  grayii^  or  bluish-white  rock,  which  break 
readily  into  togments,  and  have  been  called  nodules.  These  constitute 
the  material  now  so  much  sought  after,  and  are  described  by  Dr.  Tuomey, 
in  his  survey  of  South  Carolina,  as  scattered  over  the  surface,  so  as,  m 
some  places,  to  offer  obstruction  to  the  cultivation  of  the  land,  and  there- 
fore have  been  gathered  in  heaps  from  the  land  of  the  plantations  near 
the  Ashley  River,  in  order  to  render  cultivation  possible. 

Professor  Shepard.  jr.,  in  an  article  in  the  Massachusetts  Plough- 
man on  these  phospuatic  beds,  describes  their  appearances  as  follows: 
"The  chief  beds  were  discovered  on  the  Ashley  Kiver,  extending  from 
about  seven  miles  above  Charleston  up  the  river  for  ten  to  fitteen  mUes. 
The  land  is  not  level  but  rolls  in  low  bluffs,  generally  twenty  to  forty 
feet  high,  at  right  angles  to  the  course  of  the  river.  Between  these 
bluffs  there  are  swamp  lands,  most  of  which  have  canals  through  tliem, 
and  were  once  thoroughly  drained  for  the  culture  of  cotton.  In  these 
low  lands  the  rich  top  soil  is  about  four  to  six  inches  in  depth;  there  fol- 
lows a  light  sandy  stratum  sometimes  eighteen  inches  thick,  generally 
less;  and,  underneath,  the  stratum  of  nodular  phosphates,  packed  close 
together  with  hardly  any  soil  between  them.''  Professor  Holmes  had,  as 
far  back  as  1844,  described  the  occurrence  of  a  conglomerate  layer,  con- 
sisting of  nodules  imbedded  in  a  blue  sandy  clay,  about  twelve  inchefl 
thick,  overlying  the  marl  beds  the  composition  of  which  has  just  been 
given.  They  require  the  use  of  the  pick  to  remove  them,  and  are  locally 
called  marl-stones.  The  remains  of  marine  and  of  terrestrial  animals  ar€ 
found  in  this  bed,  and  casts  of  fossils  common  to  the  marl  bed  below. 
(Holmes.)  It  is  remarkable  that  these  nodules  and  fossil  remains  were 
looked  upon  as  pseudomorphs  in  which  the  carbonate  of  lime  has  di^ 
appeared,  to  be  replaced  by  silica;  the  phosphate  of  lime  having  escaped 
recognition  until  its  real  composition  was  declared  by  Di^,  N.  A.  Pratt 
from  examination  of  several  of  the  nodules  in  August,  1867,  whicl 
revealed  the  fact  of  a  large  percentage  of  phosphate  of  lime,  instead  & 
silica,  in  them.  According  to  a  statement  made  in  a  pamphlet  entitlec 
"Ashley  Kiver  Phosphates,"  and  printed  in  Philadelphia  at  the  close  0= 
1868,  Dr.  P.  found  in  these  nodules  as  much  as  34,  55,  and  60  pel 
cent,  respectively;  in  fact  they  were  true  bone  phosphates,  in  8om( 
samples  of  which  the  amount  of  phosphate  exceeds  that  found  In  bonei 
of  living  mammals.  This  discovery  led  to  the  formation  of  a  company 
residing  in  Philadelphia,  to  raise  and  export  the  material.    The  worki 
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of  the  company  enp^ged  in  bringing  this  fertilizer  to  market  are  exten- 
sive^ and  located  on  the  Asbley  River,  about  ten  miles  above  Charleston. 
Their  wharf  is  on  a  bluff,  and  is  accessible  to  any  vessel  which  can  cross 
the  bar  below  the  city.  The  land  approach  is  by  the  Dorchester  road. 
At  the  close  of  the  year  1868  the  export  trade  in  this  substance  was 
extensive,  the  Charleston  papers  announcing  daily  the  loading  of  eight 
to  ten  vessels  on  the  Ashley  River.  These  vessels  are  chartered  either 
for  Baltimore  or  more  eastern  markets,  where  the  crude  material  is 
manipulated,  and  mixed  with  ammonia  salts,  to  form  phosphatic  guano, 
or  else  merely  crushed  to  form  the  ground  of  phosphate  of  lime.  The 
domestic  manipulation  of  this  pulverized  phosphate  is  practiced,  to  a 
considerable  extent,  by  the  farmers  of  northern  Maryland  and  the  border 
oonnties  of  Pennsylvania.  Some  mix  the  phosi)hate  with  farm  manure, 
while  others  buy  crude  ammonia  from  the  druggist,  and  mix  them 
together. 

Dr.  Pratt  describes  this  phosiihatic  bed  as  "varying  from  four  to 
eighteen  inches  in  thickness,  sometimes,  though  rarely,  increasing  to 
two  or  three  feet,  and  in  some  places  thinning  out' to  a  few  scattering 
nodules  on  or  near  the  surface.  It  consists  essentially  of  induratec^ 
irregularly-rounded  nodules,  buried  in  an  adhesive  and  tenacious  blue 
clay  and  sand;  sometimes,  however,  it  exists  in  continuous  beds,  or 
large  lumps,  or  conglomerates  of  soft. chalky  consistency,  as  if  it  were 
originally  a  soft  pasty  mass  of  phosphatic  mud  that  has  since  become 
semi-consolidated.  Associated  with  these  is  a  most  wonderful  assort- 
ment of  animal  remains,  among  which  bones  of  marine  animals  are  so 
abundant  as  to  have  induced  Professor  L.  Agassiz,  twenty  years  ago,  to 
caU  it  the  'fish  bed'  of  the  Charleston  Basin." 

The  nodules  he  describes  as  rough,  irregular  in  form,water-wom,  and 
rounded,  perforated  by  boring  mollusks,  though  generally  only  the 
casts  of  them  remain;  under  the  microscope  they  exhibit  the  unmistak- 
able characters  of  bone,  are  easily  soluble  even  in  dilute  a€ids,  free  from 
phosphate  of  iron  and  alumina,  with  a  very  low  percentage  of  car- 
Donate  of  lime.  From  one  specimen  of  a  mastodon  bone  Dr.  Pratt  states 
that  he  obtained  85.62  per  cent,  of  pure  bone  phosphate,  and  the  nodules 
contain  on  an  average  from  57  to  67  [)er  cent,  of  bone  phosphate. 

Professor  C.  U.  Shepard,  jr.,  of  Charleston,  who,  as  far  back  as  1860, 
appreciated  the  value  of  this  bed,  and  urged  upon  the  Agricultural  Soci- 
ety of  South  Carolina  the  importance  of  utilizing  it,  describes,  in  the 
paper  above  referred  to,  the  size  of  the  nodules  as  being  from  that  of  a 
hoy's  fist  up  to  a  man's  head,  some  of  a  light  color,  and  easily  crushed  in 
the  fingers,  and  yielding  the  following  results.  A  soft  nodular  phos- 
phate between  the  Cooper  and  the  Ashley  Kiver : 

Moisture  driven  ofiT  at  212o  F 3. 05 

Water  and  organic  matter 6. 03 

Sand  and  sesquioxide  of  iron 12. 83 

Carbonate  of  lime 8. 06 

Sulphate  of  linle 2. 20 

Phosphate  of  lime  and  iron 69. 00 


101. 17 


The  phosphate  of  iron  rarely  exceeded  5  per  cent,  and  was  much  less 
in  the  light-colored  phosphates.  Dr.  Shepard  states  that  when  freshly 
ing  Mid  fractured,  the  fresh  surfaces  g^ve  off  a  very  strong  organic 
odor,  80  characteristic  as  to  be  made  the  means  of  detecting  the  phos- 
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pliates  throughout  tlie  region  of  the  deposit.  This  odor  is  also  fonud 
the  dry  speciraens,  whether  hard  or  soft;  the  amount  of  nitrogen' 
matter  is  small,  not  exceeding  0.5  per  cent,  of  -ammonia.  Under  t 
bed  a  phosphatic  marl  occurs,  reaching  to  the  depth  of  four  hund 
feet,  as  ascertained  by  boring,  and  containing,  according  to  Profes 
Shepard,  14  per  cent,  of  i)ho8phate  of  lime.  The  nodules  lie  so  cl 
that  an  aere  of  the  deposit  has  yielded  thirteen  hundred  tons  of  nodu 
even  after  rejecting  small  samples.  These,  when  clean  and  dry,  hi 
brought  occasionally  as  high  as  fifteen  dollars  per  ton.  Much  of 
land,  between  the  rivers  and  overlying  the  stratum,  is  covered  w 
dense  forest.  The  phosphate  is  obtained  by  digging  a  trench  one  or  t 
feet  mde,  cutting  through  the  phosphatic  stratum,  and  cleaning  out 
ditch ;  the  laborer  then  stands  in  the  trench,  and  with  a  shovel  uncov 
the  surface  clay  and  sand,  lading  bare  the  layer  of  nodules.  Th 
with  a  few  blows  of  the  pick,  the  latter  are  loosened,  and  the  nodi 
picked  out  with  the  hand  and  thrown  into  heaps,  which  are  then  dra 
on  the  tramway,  in  carts,  to  the  washers,  or  long  troughs  with  horiz 
tal  shafts  inside,  furnished  with  paddles,  and  worked  with  a  stn 
stream  of  water  from  a  force  pump.  When  the  washing  is  complet 
the  nodules,  Hee  from  clay  and  sand,  are  delivered  out  through  a  vc 
and  sold  on  the  wharf. 

The  following  analyses  of  these  phosphates,  samples  of  which  w 
forwarded  by  L.  Sangston,  esq.,  president  of  the  Maryland  Fertilizi 
and  Manufacturing  Company  of  Baltimore,  have  been  made  in  this  Li 
oratory,  !No.  1  representing  the  nodules,  and  No.  2  the  fossil  bone: 


Moifture  and  organic  xnntter 

Iitriolubla  ttUicaU'ri  and  i>and , 

Photfphato  ot  iron  and  alumina 

PboMphnto  of  liino 

Carbonate  of  llmti 

Magiievia 

AlkiiUno  aalti,  chlorides,  and  BiilpliateM 


No.  1. 


2.50 

19.40 

W.20 

56.00 

6 

8.00 

1 

Tnice. 

T: 

l.tfO 

99.90 

I 

No 


The  composition  of  No.  1  shows  what  alteration  it  has  undergone 
the  clayey  admixture  which  has  crept  in,  and  by  the  loss  of  almost 
its  organic  matter.  We  place  here  for  com])arison  the  compositioi 
recent  bone  of  the  ox  as  given  by  Fremy,  (Watty's  Dictionary  of  Chi 
istry,)  when  deprived  of  its  organic  matter,  which  generally  is  33 
cent.: 

Per  cent,  of  ash 3 

Phosphate  of  lime C2 

Phosjihate  of  magnesia - 

Carbonate  of  lime '3 

Tliis  includes  the  ash  of  the  organic  matter,  or  ostein,  burned  off. 

It  may  be  obsei"ved  that,  in  the  fossil  bone,  the  magnesia  salt 
disapi)eared,  and  is  replaced  by  some  alkaline  salt,  introduced  by 
eolation ;  that  the  organic  matter  is  almost  wholly  replaced  by  the 
clay  deposited   in  its  stractm-e;   and   that  the  whole  mass  has  I 
cementAid  by  a  solution  of  carbonate  of  lime,  contained  in  waters  mni 
through  the  beds  under  pressure.    As  regards  the  amount  of  bone  i>] 
phate,  these  fossils  are  as  rich  as  the  recent  bone,  and  much  richer  t 
Swan  Island,  Navassa,  or  Bolivian  guano.     The  uodulor  bed  N( 
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resembles,  more  nearly  than  No.  2,  the  coprolitesof  England,  as  analvzed 
by  Herepatb,  but  gives  mucb  less  lime  carbonate.  An  analysis  of  lossil 
bone,  firom  the  greensand  beds  of  Virginia,  is  here  appended: 

Moisture  and  organic  matter 1. 50 

Insoluble  silicates  and  sand 17. 40 

Phosphate  of  iron  and  alomina 10. 94 

Phosphate  of  lime 55. 20 

Carbonate  of  lime.  .* , 12. 60 

Magnesia ^ trace 

Solable  salts,  chiefly  chlorides 2. 30 

99. 94 


The  bones  were  found  in  the  Potomac  Biver  when  rakiug  oysters 
below  Aquia  Creek.  By  soaking  in  brackish  water,  and  by  deposit,  they 
have  oHdergone  some  alteration,  even  from  those  found  in  the  green- 
sand  beds. 

It  is  stiD  interesting  to  observe  how  large  an  amount  of  lime  phos- 
phate is  preserved  after  so  long-continued  solvent  action  of  the  weak 
saline  water  of  the  Potomac  River  at  that  point. 

THOMAS  ANTISELL,  M.  D. 

Hon.  HoBACB  Capbon,  Commissioner. 


THE  FOOD  AND  HABITS  OF  BEETLES. 


The  foilowing  suggestions  are  submitted,  partly  "from  person^  obser- 
vation, and  partty  from  the  best  authentic  sources,  both  American  and 
foreign,  for  the  use  of  young  entomologists,  or  persons  who  "wish  to  study 
and  identify  the  various  beetles  injurious  or  beneficial  to  vegetable  and 
to  animal  substances. 

The  first  part  will  contain  the  latest  scientific  name,  as  also  the  com- 
mon or  vulgar  appellation  by  which  the  insect  is  generally  kno\ni, 
wherever  it  is  possible  to  give  it,  with  reference  to  some  of  the  various 
authors  who  have  described  the  insect,  and  a  very  brief  history  of  its 
habits  in  the  larva,  pupa,  or  perfect  state,  together  with  the  varioufi 
vegetable  or  animal  substances  uik)u  which  it  is  found  or  feeds.  Each 
insect,  specially  named,  will  be  distinguished  by  a  number  in  brackets, 
so  as  to  be  readily  referred  to  by  persons  seeking  information. 

The  second  part  will  contain  an  alphabetical  list  of  the  plants  and  other  • 
substances  upon  which  certain  species  of  beetles  feed,  with  the  number 
in  brackets  before  alluded  to  attached  to  it,  as  referring  to  the  first  part 
where  the  insects  themselves  are  mentioned.  The  American  works  re- 
ferred to  in  this  sketch  are  those  of  Dr.  Leconte,  of  Say,  Harris,  Fiteh, 
the  "American  Entomologist,"  &c.  The  descriptions  of  the  habits  of  the 
various  families  are  taken  chiefly  from  Dr.  Leconte,  or  Westwood,  an 
English  entomologist,  who,  in  his  valuable  work  on  the  *'  Classification 
of  Lasects,"  gives  the  most  lucid  and  brief  descriptions,  which  will  apply 
to  the  insects  of  the  United  States  as  well  as  to  those  of  England,  and 
in  many  cases  throw  much  light  upon  the  food  and  habits  of  many  spe- 
cies in  this  country  which  have  hitherto  been  unknown.  The  German 
work  of  Leunis  also  gives  some  very  interesting  details  about  the  food 
and  habits  of  several  European  insects,  which  also  will  be  quoted.  It  is 
much  to  be  regretted  that  many  of  our  young  entomologists  merely  col- 
lect, classify,  and  arrange  insects  in  their  cabinets  for  exhibition,  without 
ever  troubling  themselves  to  ascertain  anything  about  their  previous 
existence  as  larva  or  pupa^  or  the  plants  upon  which  they  feed  when  in 
the  larva  state,  or  the  various  transformations  they  undergo  before  they 
appear  as  perfect  beetles.  Were  this  subject  made  a  more  especial  study, 
there  is  no  doubt  that  farmers  would  learn  much,  and  be  better  pre- 
pared to  suggest  methods  of  destroying  them,  than  is  the  case  at 
present. 

PART  I. 

The  first  family  of  coleoptera  (beetles),  Cicindelidw,  contains  many  spe- 
cies. These  insects  ai*e  generally  of  medium  size,  of  swift  motions,  and 
frequently  of  bright  metallic  green,  bronze,  or  brown  colors,  ha\ing  their 
wing  cases  ornamented  with  cream-colored  spots  or  stripes,  from  which, 
and  their  great  voracity,  they  have  derived  the  common  name  of  tiger 
beetles.  The  larvae  are  fleshy,  curved  grubs,  of  a  yellowish  white  color, 
with  large  and  powerful  jaws,  and  hooks  or  spines  on  their  backs.  They 
burrow  cylindrical  holes  in  the  ground,  in  which  they  lie  in  wait  for  any 
passing  insect.  They  lie  at  the  mouth  of  this  burrow,  having  their  head 
and  thorax  closing  the  opening,  so  as  to  be  ready  to  seize  any  other  in- 
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^bich^  when  caught,  is  immediately  dragged  to  the  bottom  of  their 
Wf  and  devoured  at  leisure.  The  pupa  is  also  formed  in  the  same 
kud  the  perfect  tiger  beetle  may  be  seen,  any  fine  day  in  summer 
umn,  flying  on  hot,  sandy  roads  in  the  sunshine,  but  generally 
ng  again  at  a  short  distance,  with  its  head  turned  toward  the 
er,  so  as  to  be  able  to  make  another  flight  if  necessary.  As  these 
beetles,  in  both  the  larva  and  the  perfect  state,  destroy  all  other 
J  they  can  overcome,  they  may  be  considered  beneficial,  and  will  be 
I  under  the  head  of  "  Predaceous"  in  the  list  of  vegetable  or  ani- 
bstances  destroyed  by  beetles.  Cicindelavulgari8{l.) 
Ij  pp.  422  and  522)  is  a  very  common  species,  and 
i  bronze  color,  with  cream-colored  mai'ks  on  the 


second  family,  OaraindcBj  or  ground  beetles,  vary 
inch  in  size,  foi*m,  and  color;  their  bodies  are  of  a 
nsistence,  whereby  they  are  enabled  to  creep  under 
,  bark,  &c.  Most  of  the  species  are  eminently  in- 
»rous,  prowling  about  on  the  surface  of  the  ground, 
stones,  or  beneath  the  bark  of  trees  or  moss,  in 
of  their  prey,  which  consists  of  .other  insects.    Some  of  the  Eu- 

species,  however,  are  said  to  attack  grain,  and  the  larva  of  our 
^nativ6  Omophron  lainatum^  (2)  (Say,  2,  p.  495),  a  small  beetle  of  a 

black  color,  margined  or  bordered  with  a  brownish  yellow,  is 
^  said  to  be  very  destructive  to  young  maize  in  the  southern  States. 

One  of  our  finest  beetlesof  thisfamilyis  Calosomacalidum,  (3)Fab. 
Ij  pp.  491  and  527).  This  insect  is  very 
m  in  Maryland  and  Virginia^  and  the 
WB»  taken  in  the  act  of  devounng  cater- 
of  the  common  army  worm  fZmcania 
?a,  Ouen)^  in  an  oat  field,  near  Wash- 
.  Great  numbers  of  the  larvae  of  the 
were  observed  running  about  in  the 
of  the  army  worms,  seizing  and  destroy- 
that  crossed  their  path ;  some  of  them 
ideed  so  voracious  as  to  become  bloated 
)od,  and  almost  unable  to  move.  When 
as  the  case,  the  Ml-fed  and  inactive  3. 

IS  almost  invariably  became  the  prey  of  their  more  meager  and 
»  brethren.  The  perfect  beetle  is  of  a  dark  coppery  color,  beauti- 
otted  with  several  rows  of  metallic  golden  spots  on  the  wing  cases. 
ma  scrutator  (4)  Fab.  (Say,  2,  p.  491)  is  much  larger  in  size,  and  of  a 
beautiful  metallic  golden-green  color;  in  the  perfect  state  it  also 
ipon  caterpillars  and  insects,  even  ascending  trees  to  obtain  its 
;e  food.  One  of  the  family,  BrachiniM  fumans^  (5)  (Say,  2, 
I,  is  rather  common  under  stones,  and  is  mentioned  here 
ing  the  singular  habit,  when  either  alarmed  or  irritated, 
harging  from  the  posterior  extremity  of  its  body  a  cans- 
d;  this  discharge  is  remarkable  for  an  audible  detona- 
ith  its  accompanying  cloud  of  smoke  as  in  the  discharge 
m ;  hence  its  common  name  of  Bombardier  beetle.  West- 
states  that  the  vapor,  which  is  of  a  very  pungent  odor, 
\  emitted  when  chased  by  other  insects,  in  order  to  enable  it  to 
from  its  enemies.  The  wing-cases  of  this  beetle  are  of  a  dark 
whilst  the  head,  thorax,  and  legs  are  of  a  yellow  brown. 
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The  Lebiw  constitute  a  sub-group,  and  are  small,  active  bee- 
tles, some  of  them  very  beautifully  marked.  Many  of  this  sih?- 
cies  are  found  on  flowers.  Numbers  of  the  Lebiu  ffrandis^  (C)  a 
small  beetle  with  wing  covers  and  also  thorax  blackish,  legs  aud 
head  of  a  yellowish  or  ochre  color,  were  taken  feeding  on  the 
larvae  of  tbe  ten-lined  spearman  (Doryp1u>ra  I04ineatajy  so  iiija- 
riouB  to  the  potato  in  the  western  States,  in  the  month  of  Jiily.  Some 
of  the  tribe  Pteroatichini  are  stated,  by  European  authors,  to  injure 
grain.  CalathuslatuSjCJ)  ( Westwood,  1,  p  G3)^  a  European  insect.,  is  said  to 
injure  young  wheat.  The  larva  of  Zabrusgibbtis^  (8)  also  European,  is  said 
by  Leunis  to  feed  on  the  roots  and  shoots  of  grain,  while  the  perfect 
beetle  itself  consumes  the  grain  or  seed  of  barley,  wheat,  and  rye  in 
Germany.  Westwood,  1,  p.  Gl,  also  mentions  a  similar  fact ;  it  would 
therefore  be  well  for  some  of  our  entomologists  to  determine  whether 
we  have  not  some  allied  species  in  this  counti'y,  injuring  our  grain  crops. 
Some  of  the  species  of  Amara  (9)  are  also  said  to  destroy  grain  in 
Europe. 

Sarpalvs  (Patigus)  Caliginosus  {10)  (Say,  2,  p.  4o4)  is  a  me- 
dium sized  beetle,  of  a  brownish  black  color,  which 
diffuses  a  very  pungent  odor,  like  that  of  vinegar,  when 
disturbed ;  it  has  been  taken  in  great  numbers  in  Mary- 
land, under  wheat  stacks,  and  is  commonly  supposed  by 
the  farmers  to  feed  n\Km  the  grain  of  wheat;  it  is  proba- 
ble, however,  that  these  insects  have  collected  together 
in  such  situations  for  shelter,  or  to  feed  upon  other  insects 
usually  found  in  such  situations.  It  must,  bowever,  be 
10.  confessed  that  this  beetle  has  been  taken  under  very  sus- 

picious circumstances  in  an  open  field  on  timothy  grass  stalks,  appa- 
rently feeding  on  the  seeds,  when  no  other  insect  was  visible  to  the  naked 
eye,  which  might  have  been  selected  as  its  food. 

Of  the  third  family,  Amphizoidcc,  Dr.  Leconte  states  that  nothing  is 
known  about  their  habits. 

The  fourth  family,  DytiscidWj  have  the  antennoe  long  and  slender; 
their  form  is  oval,  elliptic,  or  rounded ;  and  their  hind  legs  ai'e  fonued 
for  smmming.  These  insects  inliabit  stagnant  water,  and  are  very 
voracious,  feeding  not  only  upon  other  aquatic  insects,  but  also  devour- 
ing fish-spawn  or  very  small  fish.  Some  of  them  occasionally  fly  by 
night  from  pond  to  pond,  and  are  said  to  be  attracted  by  a  light. 

One  of  the  largest  species,  (^)  Dytiscus  hibri 
dus^  (Lee),  was  captured  on  the  flat  roof  of  a  building 
in  Maryland,  at  least  four  stories  in  height,  where  it 
had  doubtless  fallen  during  its  nocturnal  flight,  and 
was  unable  to  rise  again.  During  the  winter  season 
the  DytiscidcB  remain  in  the  water,  or  bury  them- 
selves in  the  mud,  where  some  of  them  remain  in  a 
tor])id  state,  while  others  retain  their  vitality  and 
activity  even  under  the  ice. 

The  fifth  family,  OyrinidcVy  comprises  those  oval 
water-beetles  usually  known  by  the  name  of  "  whirli- 
gigs" or  apple-bugs;  the  former  local  name  being 
derived  from  their  habit  of  swimming  in  large  num- 
bers in  circles,  or  labyrinthine  curves,  on  the  surface  of  the  water;  and 
the  latter  name  from  the  peculiar  apple  or  calycanthus-like  odor  which 
they  emit  when  taken  in  the  hand.  The  European  si^ecies  deposits  her 
small,  cyhudrical  eggs,  which  are  placed  end  to  end  in  paralle)  rows, 
upon  the  leaves  of  aquatic  plants ;  the  larvse  are  said  to  hatch  out  in 
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about  eight  days,  asd  to  bear  some  resemblance  to  a  joxmg  centipede. 

WbeD  tbey  have  attained  their  full  size,  they  creep  out  of  the  water,  up 

tlie  stems  of  rushes  or  other  aquatic  plants,  where  they  inclose  them- 

aelvea  in  oval  cocoons,  composed  of  a  substance  spun  out  of  their  own 

bodies,  (Westwood,  1,  p.  109).    The  perfect  insect,  if  closely  examined, 

presents  the  curious  appearance  of  possessing  four  eyes,  the  organs  of 

sight  being  di\ided  by  the  side  of  the  head.    These  insects  are  pre- 

dwjeous,  and  feed  upon  insects  on  the  surface  of  the  water.    One  of  our 

most  common   species,    I>in€ut€S  (Qyrinus)  Ainericanus^  (12) 

(Say,  2,  p.  519),  may  be  seen  at  all  times,  excepting  yi  winter, 

circling  around  on  the  still  pools  of  water,  feeding  on  living  or 

dead  insects  which  float  upon  the  surface. 

The  perfect  beetles  of  the  sixth  family,  EydropMlidWy  (13)  live 
open  decomposing  vegetable  matter,  although  their  larvaj  are 
predaceous  and  quite  voracious.  The  majority  of  them  are 
aquatic,  and  are  distinguished  from  other  water-beetles  by  their  club- 
formed  antennae;  their  bodies  are  usually  of  an  ov£j  form,  and  the 
hinder  legs  are  ciliated  or  fringed  with  bristles,  and  formed  for  swim- 
ming, or  rather  for  paddling,  in  the  majority.  These  insects  do  not  swim 
with  the  agility  of  the  Dytiseid^e.  already  mentioned ;  they  generally 
keep  in  the  water  by  day,  but  during  the  evening  sometimes  come 
abroad  and  take  wing.  The  European  species,  Hydrophilus  piceusj  (13) 
feeds  chiefly  upon  aquatic  plants,  although  they  also  devour  with  avidity 
dead  larvae  and  aquatic  molluscae.  The  female  spins  a  gummy  envelope 
for  her  eggs,  which  amount  to  about  flfty  or  sixty  in  number,  and  are 
disposed  symmetrically  in  an  upright  position  in  their  receptacle,  which 
has  somewhat  the  appearance  of  a  small  turnip,  being  nearly  an  inch 
broad,  and  which  is  attached  to  some  plant  until  the  larvse  are  hatched, 
when  it  floats  upon  the  surface  of  the  water.  The  larv»  escape  at  the 
lower  part  of  tlie  cocoon,  which  is  merely  closed  by  a  few  threads.  As 
larvae  they  undergo  three  moultings,  and  feed  upon  aquatic  mollusks 
and  insects  inhabiting  the  water. 

Hydrophiltis  triangularis  (14)  (Say,  2,  p.  128)  is  a  rather 
common  species,  and  is  found  in  ponds  and  ditches; 
the  insect  is  of  a  shining  black  color.  The  fifth  tribe, 
SpkceridiidcBj  (15)  are  terrestrial  in  their  habits,  of  small 
size,  and  feed  upon  putrescent  vegetable  matter  which 
lias  passed  through  the  bodies  of  herbivorous  animals, 
(excrement). 

The  seventh  family,  Silphid^ey  (10)  feed  on  carrion,  dead 
^,  snails,  &c.,  &c.,  and  are  in  some  degree  beneficial, 
inasmuch  as  they  remove  from  the  surface  of  the  earth 
animal  matter  in  a  state  of  putridity,  which  would 
otherwise  taint  the  air  and  become  injurious  to  health. 
Tliey  are  constantly  found  in  carrion  and  the  carcasses 
of  animals.  Some  of  the  European  species  frequent 
trees,  where  they  probably  devour  caterpillars.  Both  larva  and  pupa 
of  Silpha  laevigata  (IC)  of  Europe  feed  voraciously  on  live  snails.  Some 
of  tlie  larger  species  are  commonly  called  sexton  or  burying  beetles, 
from  their  habit  of  burying  the  carcasses  of  smaD  animals,  birds,  &c., 
for  the  purpose  of  depositing  their  eggs  in  the  buried  body,  where  the 
lanj;,  when  hatched,  find  a  sufficiency  of  food  until  they  become  pup®. 
These  insects  effect  their  puri)Ose  of  burying  small  animals  by  under- 
mining the  carcass,  until  it  gradually  descends  into  the  ground,  and  then 
covering  it  with  eaith.  Ooe  of  our  best  Imown  species  is  the  (17) 
Xecrophoriis  marginatus^  (Fab.),  which  may  be  found  at  any  time  during 
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the-  summer  or  antmxm,  in  carrion.  The  insect  is  of  s 
black  color,  barred  with  chestnut  or  reddish  brown 
NecTophorus  Americanua  (18)  (Lee.)  is  a  much  kwge 
species,  also  feeding  on  carrion,  but  is  especiallj 
found  in  dead  snakes.  The  Necrophori  are  usuallj 
large,  stout  beetles,  of  a  black  color,  barred  witli 
light  brown  on  the  wing  cases.  They  exhale  a  very 
disagreeable  carrion-like  odor,  and  are  frequently  in- 
fest^ with  a  species  of  Oamnsus^  or  mite. 

Necraphilapeltata  {19)  {hec»)  Americana, 
Melsheimer's  catalogue,  is  a  large,  flat- 
tened beetle,  with  rugose,  black  wing 
cases,  and  thorax  of  a  yellowish  brown  color,  having  a 
black  mark  in  the  middle ;  this  insect  feeds  also  on  car- 
rion. (20)  AdeUyps  hirtus,  (Lee),  a  very  small 
brown  beetle  without  eyes^  belongs  also  to 
this  family,  and  is  merely  incidentally  men- 
tioned as  being  found  on  bones,  accidentally 
left  in  the  mammoth  cave,  in  Kentucky.  The 
eighth  family,  Scydnutenidce^  (21)  consists  of  very  small  insects, 
some  of  which  are  taken  in  ants'  nests,  but  contain  no  spe* 
cies  of  int/crest  to  the  farmer.  This  may  also  be  said  of  the 
ninth  family,  PselaphidcB,  (22)  which  consists  of  very  small 
insects,  many  of  which  fly  durmg  the  twilight;  their  habits  are  various, 
gome  being  found  in  ants'  nests,  whUe  others  occur  under  bark  and  stones. 
Leunis  states  thfitthe  European  species,  Olaviger  foveolatus,  (23)  is  found 
in  the  nests  of  the  yellow  ant,  which  treat  them  with  great  care,  occa- 
sionally taking  them  up  in  its  jaws,  when  they  would  escape.  Westwood 
considers  it  not  improbable  that  the  Olaviger  secretes  a  fluid  analogonfl 
to  that  of  the  Aphides,  or  plant  lice,  from  the  8et»  or  bristles  at  the 
extremity  of  the  abdomen.  Miiller  also  adds  the  curious  fact  that  the 
ants  in  return  feed  the  Clnvigers  from  their  own  mouth.  Many  speci- 
mens of  (42)  Bryaxis  were  beaten  off  of  swamp  grass,  in 
Mav,  near  a  pond,  by  Mr.  J.  W.  Wilson,  of  New  York. 

The  tenth  family,  Staphylinidae,  or  rove  beetles,  contains  a 
great  number  of  species,  almost  all  of  them,  however,  more  oi 
less  distinguished  by  their  long,  narrow,  depressed  form',  and 
by  their  very  short  elytra,  or  wing  cases,  which  cover  only  a 
small  portion  of  their  abdomen,  thus  leaving  many  of  the  sag 
^  ments  visible. 
Many  of  the  larger  species  emit  a  very  unpleasant  odor  when  handled 
They  run  and  fly  with  equal  agility,  the  wings,  when  unemployed  ii 
flight,  being  closely  packed  under  the  short  wing  covers.  These  insects 
are  very  voracious,  and  prey  upon  decaying  animal  and  also  vegetable 
substances,  especially  fungi.  Several  of  the  smaller  species  are  verj 
numerous  on  flowers,  or  under  bark  and  moss.  Westwood  ^1,  p.  W] 
states  that  a  smaD  larva,  (25)  probably  of  this  species,  m  Europ< 
is  said  to  injure  wheat  by  eating  the  young  plant  about  ai 
inch  below  the  surface,  and  devouring  the  central  part,  thus 
occasioning  much  damage.  The  eggs  of  the  Staphylinim  an 
of  large  size,  and  the  larvae  bear  considerable  resemblance  t< 
the  perfect  insect  in  structure  and  habits.  A  very  comraoi 
native'  species,  Creophilus  villostts  (26)  (Lee),  was  taken  ii 
great  numbers,  in  October,  from  the  body  of  a  dead  horse 
This  family,  however,  not  being  particularly  injurious  to  the  farmer,  wD 
be  passed  over. 
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The  eleventh  family,  Histeridce^  (27)  consists  of  insects  of  smaU  size, 
square  or  oblong  quailrate  form,  and  of  a  shining  black  color.  These  insects 
possess  the  power  of  contracting  their  limbs  and  counterfeiting  death ; 
hence  their  common  name  of  mimic  beetles.  The  word  "hister^  is  evi- 
dently derived  from  the  Latin  HistriOj  a  stage  mimic.  They  feed  upon 
both  decaying  vegetable  and  animal  substances,  and  are  found  in  abund- 
ance, in  spring,  upon  the  excrements  of  horses  and  cows.  Other  species, 
with  flattened  bodies,  reside  under  the  bark  of  trees,  and  some  of  the 
minute  species  are  stated  by  Westwood  to  reside  in  the  nests  of  ants. 
One  of  the  sub-family,  Murmidiidce,  (28)  is  stated  by  European  writers  to 
live  in  old  rice. 

Family  twelfth,  Scaphidiid^j  thirteenth,  IHchopterygidcc,  and  four- 
teenth, PhalacridWj  are  passed  over,  as  being  of  no  importance  to  the 
agriculturist 

The  fifteenth  family,  Niiidulidoi^  (29)  are  usually  small  beetles  of  an  ovaL 
depressed,  or  slightly  convex  form ;  sometimes,  however,  they  are  almost 
globular  or  elongate;  they  live  on  decomposing  substances,  both  animal 
and  vegetable.  The  second  tribe  of  this  family,  Carpophilini^  are  usu- 
uaily  flattened  in  form,  and  have  the  last  two  or  three  dorsal  segments 
of  the  abdomen  uncovered  by  the  somewhat  short  wing  cases, 
resembling  in  this  respect  the  Stapkylinidw.  Colastus  semitectm^  (30) 
a  small  brown  beetle,  is  found  abundantly  in  the  flowers,  or  decay- 
ing bolls  of  the  cotton,  and  the  decayed  ears  of  maize  in  the  field, 
where  they  probably  feed  upon  minute  fungi.  Car- 
miUlm  hemipterus^  (31)  a  very  small  brownish- black  beetle 
laving  four  light  spots  on  its  short  wing  covers,  is  also 
found  in  similar  situations.  Tribe  3.  NitidtUinij  (32)  consists 
mostly  of  smaU  insects,  with  bodies  oval  sub-depressed, 
thorax  margined,  and  their  bodies  covered  by  the 
wing  cases;  some  of  them  live  on  flowers,  under 
bark,  in  fungi,  or  on  dried  animal  matter.  The  ^ 
larvflB  of  one  oi  the  spedeSyStelidota  geniinata.  (33)  g  ■ 
(Lee.),  is  stated  by  Dr.  Walsh  (1st  Eep.  lUln., 
1868,  p.  18),  to  feed  upon  decaying  vegetable  and 
also  animal  substances,  and  to  breed  in  the  holes  -  31. 
"  made  in  grapes  by  Cceliodes  inceqvalis.  a  species  of  curcullo. 
Ip9quadri8ignatus{34)  (Say,  2,  p.  644),  a  small  black  beetle  with  four 
yellow  si>ots  or  marks  on  the  wing  covers,  is  stated  in  the  Practical 
Entomologist,  volume  2,  page  56^  to  burrow  into  sweet  com ;  most 
of  the  other  species  are  found  under  the  bark  of  trees. 

The  sixteenth  family,  MonotomidcBj  contains  no  insects  at  present  known 
to  be  of  any  interest  to  the  farmer. 

The  seventeenth  family,  TrogositidaSj  consists  of  insects  having  the 
body  more  or  less  depressed,  with  short  club-shaped  antennae;  some  of 
tlie  species  live  under  bark,  while  others  injure  grain.  The  larva  of  Tro- 
9onta  (caraboides  Fab.)  (35)  Mauritanica  (Oliv.),  a  beetle  of  a  brown  color, 
is  termed  by  the  French  CadellCj  and  is  very  destructive  to  grain  in  gran- 
aries; it  also  destroys  bread,  and  is  found  under  the  bark  of  trees. 
Trogosita  dvMa^  (36)  (Lee),  a  very  nearly  allied  beetle,  was  found  in  beech 
nuts;  it  also  destroys  wheat,  mai^e,  and  other  grains,  in  Mary- 
land. 

The  eighteenth  family,  Colydiidoc^  (37)  consists  of  small  insects, 
nsnally  of  an  elongate  or  cylindrical  form,  living  under  the  baili 
of  trees,  in  fungi,  or  in  the  earth.  AuUmium  (Colydium) 
paraleUipipedum  (38)  (Say,  2,^p.  324)  was  found  in  great  numbers 
on  pine  trees,  apparently  eating  passages  under  the  bark. 
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The  uiiieteeutli  family,  Rhyssodidos^  is  of  no  general  interest  to  th 
agriculturiRt,  and  will,  therefore,  be  passed  over. 

The  twentieth  family,  Cucvjidce^  consists  of  small  insects, 
almost  always  of  a  depressed,  and  usually  of  an  elongate, 
form.  SylvantLS  Surinamensts^  (39)  a  very  minute  beetle  of  a 
chestnut'-brown  color,  and  having  several  teeth  or  spines  on 
the  outer  edges  of  the  thorax,  is  found  in  wheat  and  maize; 
and  several  were  taken  out  of  passages  or  tunnels  eaten  in 
dried  leaf  tobacco.  These  insects  may  also  be  foujid 
dead  in  sugar,  or  floating  in  tea  and  coffee.  iSyl- 
vanus  bidentaUis^  (40)  so-called  from  the  two  project- 
ing te^th  or  spines  on  the  front  part  of  the  outer  edge  of  tbe 
thorax,  is  rather  larger  than  the  8.  StirinamensiSj  and  is  alsc 
of  a  chestnut-brown  color.  Its  larvae  are  found  under  chestDul 
bark,  where  they  probably  feed  upon  the  substance.  Sylvamu 
quadricollis  (41)  resembles  the  others  in  gen- 
eral appearance,  but  has  a  quadrate  or  square  thorax. 
The  egg  is  deposited  in  maize,  near  the  germ ;  the  larva 
feeds  upon  the  substance  of  the  grain ;  it  also 
has  been  foun<l  in  rotted  cotton  bolls,  and  in  this 
situation  feeds  u])on  the  exposed  seeds,  in  the 
month  of  August  and  of  September.  Nausibhis 
fSylvanttsJ  dentatus  (42)  (Say,  2,  p.  325)  is  also 
found  under  bark  and  in  sugar.  Lccniophloevs 
{Gviciijns)mode8tu9{43)  (Say,2,  p.327),a  verymin- 
^'  ute  chestnut-brown  beetle  belonging  to  the  same 
family,  was  taken  in  hemi)-seed,  the  interior  of  which  had  been  entirely 
eaten  out,  and  only  the  husk  left 

Family  twenty -one,  Crypt^plioffidos  (44);  twenty-two,  Berodcmtida; 
twenty -three,  Lathridiidce  ;  twenty-four,  Othniidiv  ;  and  twenty-five,  lfy<» 
topkagidWj  will  be  [)assed  over,  as  they  contain  no  insects  at  present  known 
to  be  injurious  to  the  crops,  living  piincipally  on  fungi,  under  bark,  oi 
in  rotting  vegetable  substances. 

The  twenty -sixth  family,  Dermestidcdj  f4o)  consists  ofsmall  oval  insects 
some  of  which  are  found  in  dri(Ml  animal  remains,  others  on  plants  ouly 
and  many  of  them  are  very  destructive  te  objects  of  natui*al  history 
skins,  bones,  fur,  feathers,  books,  &c.  Leunis  states  that  the  Europeai 
si)ecies,  Byturus  tomentostiSj  (4G)  is  in  the  habit  of  frequenting  flowers,  anc 
that  the  larv^a  fe^ds,  in  June  or  July,  on  the  fruit  of  the  raspberry,  and 
from  its  habits,  is  called  in  Germany  Himheer-madej  or  the  raspberrj 
maggot.  Kirby  and  Spence  state  that  the  perfect  insect  eats  througl 
the  footstalk  of  the  blossom  of  the  raspberrjr,  so  as  sometinicj 
to  prove  fatal  to  the  whole  crop.  Blackberries  are  also  attaekec 
in  a  similar  manner.  Byturus  unicolor  (4:1)  (Say,2,  p.  12G), 
of  this  counti^y,  is  a  smaU  insect  of  a  light  brown  color, 
found  frequently  in  flowers.  Dermestes  vulpinusj  (48)  a 
small  beetle  of  a  blackish-brown  color,  is  found  in  almost 
every  country,  and  at  one  time  was  so  i  nj  urious  to  the  large 
skin  warehouses  in  London  that  a  reward  of  £20,000  was  offered  for  <ai 
available  remedy,  without,  however,  any  being  discovered.  This  insec 
is  also  injurious  to  cork,  and  sometimes  very  destructive  in  collection 
of  natiual  history,  entomology,  &c.  Dennestes  lardarius.{49)  is  of  i 
yellow  and  bluish-bla<»k  color,  and  destroys  furs,  meats,  &c.,  an* 
also  is  very  injurious  to  collections  of  natunxl  liistory.  The  uirv 
sheds  its  akin  several  times,  and  is  covered  with  bristly  hairs;  i 
usually  creeps  on  the  surface  oi*  the  meat,  preferring  the  fat.  partJ 
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and  does  not  bury  itself  in  its  food  until  about  tbe  time  of  assuming  the 
papa  state,  in  whicb  state  it  remains  from  three  or  four  days  to  a  week, 
according  to  the  warmth  of  the  locality  (Horn).  Anthrenvs 
(destructary  (50)  Mels.)  varius  fFab.)  is  a  very  pretty  insect 
when  examined  with  a  magnirying-glass,  being  beautifully 
marbled  or  variegated  with  black  and  gray.  The  beetle 
frequents  flowers ;  a  great  number  were  taken,  May  23,  on 
the  flowers  of  a  spirrea;  and  they  are  veyr  common  on 
umbelliferous  plants.  Westwood  states  that  they  are  nearly 
a  year  in  attaining  their  full  size ;  but  Dr.  Horn  says  that,  so. 

the  egg  being  deposited  in  any  fissure,  the  lai'va  state  requires  only  about 
two  weeks  and  the  pupa  only  four  or  five  days.  They  shed  their  skins 
as  larvae  several  times,  and  it  is  during  the  warm  weather  that  their  rav- 
ages are  most  extreme.  The  larva,  when  changed  into  a  pu])a,  retains  the 
te  skin  of  the  larva,  which  serves  as  a  cocoon,  a  slit  having  first  been 
made  down  the  back,  out  of  which  the  perfect  beetle  makes  its  escape. 
Westwood  recommends  that,  when  collections  of  insects  are  attacked, 
these  pests  may  bo  destroyed  by  putting  them  ia  tin  cases,  which  may 
then  be  immersed  in  boiling  water,  whereby  both  the  larvae  and  eggs  are 
at  once  destroyed.  He  also  states  that  they  appear  to  be  insensible  to 
the  effects  of  camphor,  and  he  actually  found  them  harbored  under  lumps 
of  that  material  in  his  drawers.  These  insects,  also,  are  very  destructive 
to  dried  skins,  and  collections  of  natural  history  in  genei^. 

The  twenty-seventh  family,  ByrrhidcBj  consists  of  small  insects,  having 
their  body  short,  oval,  or  rounded,  very  convex.  These  small  beetles, 
at  the  slightest  ap]>earance  of  danger,  fold  up  their  antennae  and  legs,  so 
that  these  members  are  entirely  concealed,  and  cause  the  insect  to 
appear  like  an  oval  seed  or  pill,  at  the  same  time  counterfeiting  death, 
as  a  means  of  defense ;  hence  their  common  name  in  England  of  pill- 
beetles.    They  are  not  known,  however,  to  do  any  injury  to  our  crops. 

Family  twenty -eight,  Oeorymdce;  twenty-nine,  Pamidw;  and.  thirty, 
MeterocmdaSj  generally  live  in  or  near  water,  and  are  of  no  consequence 
to  the  farmer. 

The  thirty-first  family,  Lucanidce,  comprises  several  very  large  beetles, 
the  males  of  some  of  which  are  distinguished  by  the  great  size  of  their 
mandibles  or  jaws,  which  have  the  appearance  of  a  stag ;  hence  their 
common  name  of  stag-beetles.  The  jaws  of  the  female  are  much  smaller. 
The  eggs  are  oval,  and  the  larvse  are  large  fleshy  gnibs,  having  the 
extremity  of  the  body  curved  towards  the  breast,  so 
as  not  to  allow  the  insect  to  creep  on  a  level  sur- 
lace,  but  compelling  it  to  lie  on  its  side.  Their  legs 
are  six  in  number,  and  very  weak  ;  the  larva  feeds 
on  wood;  and,  on  arriving  at  its  fcdl  size,  it  forms  a 
cocoon  of  the  chips  or  dust  it  has  gnawed ;  and  in 
this  cocoon  the  i)upa  is  formed,  the  male  having  the 
large  jaws  folded  on  the  breast  and  belly,  protecting 
the  antennae  and  legs ;  it  is  supposed  that  this  in- 
sect remains  several  years  in  the  larva  stJite,  one  of 
the  European  species,  according  to  llozel,  not  ap- 
pearing as  a  perfect  stag-beetle  until  a  lapse  of  six 
years.  The  larva  of  our  native  species,  Lucamts 
dama,  (ol)  commonly  known  as  the  horn-bug,  or  stag- 
beetle,  (Harris,  p.  44^  Fitch.  3d  Rep.,  1856,  p.  329,  si 
and  5th  llep.,  p.  704),  is  founil  in  old  decaying  trunks  and  roots  of  trees, 
where  it  fcSeds  upon  the  wood ;  the  pupa  is  formed  in  large  pods  or 
eocoons  made  of  the  loose  dust  and  dirt  of  the  tree,  and  the  perfect 
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beetle  appears  from  June  to  An^st,  and  feeds  upon  the  sweet 
sap  of  trees,  &c.;  it  is  also  said  sometimes  to  be  predaceous, 
and  to  destroy  sof^bodied  insects  for  the  sake  of  their  juices. 
The  trees  principally  attacked  by  the  larva  are  the  apple, 
cherry,  oak,  and  willow.  Platycerus  quercus  (52)  is  a  much  smaller 

insect  of  the  same  family,  of  a  blackish  color,  9 
found  in  the  rotten  wood  of  oak.*  Passalus  con 
^^  (Lec.),(53)  is  a  large  black  beetle,  and  is  very  comn 
Maryland ;  in  old  oak  stumps  and  logs,  in  the  S] 
The  thirty-second  family,  ScarabceidfEy  contaij 
sects,  the  hind  legs  of  which  are  placed  so  nea 
extremity  of  the  body  .as  to  give  the  beetle  a 
extraordinary  appearance  when  walking;  this 
liar  formation  is  nevertheless  particularly  servic 
in  rolling  the  balls  of  excrement! tious  matter  in  ^ 
they  inclose  their  eggs.    These  balls  are  at  first 
53.  ular  and  soft;  but,  by  degrees,  and  during  the  pi 

of  rolling  along,  become  round  and  harder;  they  are  propelled  by  n 
of  the  hind  legs,  the  insects  occasionally  mounting  to  the  top  when 

find  a  difficulty  in  urging  them  along,  probably  t 
stroy  their  equilibrium ;  sometimes  in  rolling  these 
the  beetles  stand  almost  on  their  heals  with  their  1 
turned  firom  the  ball.  These  maneuvers  have  for 
object  the  burying  of  the  balls  in  holes,  which  the  ii 
have  previously  dug  in  the  earth  for  their  receptior 
it  is  upon  the  dung,  of  which  the  balls  are  compose! 
thus  deposited,  that  the  larvaB  feed  when  hatched  out 
males  as  well  as  the  females  assist  in  rolling  these 
w.  The  type  of  this  family  is  the  Soarabasus^  or  sacred  I 

of  the  Egyptians,  Ateuchm  JEgyptiarum  of  Latreille.  The  best  k 
and  most  common  beetle  of  this  family  in  this  country  is  the 

ton  Icevis^  (54)  usually  termed  the  tumble-bug.     '. 
insects  may  be  seen  ^most  any  fine  summer  day  oi 
public  roads  in  the  country,  employed  in  rolling  ba 
manure,  formed  from  the  excrements  of  horses  and  < 
in   the  highway.     Another  well-known    insect  in 
VV  middle  or  more  southern  State  is  the  PharujeuH  < 
'jf\  fex  (55)  (Lee);  this  beetle  is  of  the  most  beautiftd  e 
lie  green,  puri>le,  and  gold  colors,  but  of  a  very  di« 
ing  odor  when  handled.    The  males  of  this  specie 
furnished  with  a  long,  recurved  horn  on  the  head,  the  \ 
which  is  unknovm.    This  insect  feeds  also  on  manure  and  i 
ments  in  the  larva  state.    The  Aphodiini  f  56)  are  small  beet 
an  oblong  or  oval  form,  of  obscure  black  ana  brown  colors,  am 
be  found  swarming,  during  the  spring  months,  in  or  about  the 
of  herbivorous  animals  or  about  manure.    Ap}u>diu8  fimetariu 
is  a  well-known  beetle  of  this  tribe,  which  Doctor  Leconte  says  "  has 
introduced  from  Europe,  but  now  is  perfectly  natura 
especially  in  the  northern  parts  of  this  country.'^    The 
Oeotrupini  are  beetles  of  a  rounded  form,  living  in  i 
ments  and  manure.      Our  native  insect,  Oeotrupes  i 
diduSj(ol),  is  a  beetle  of  moderately  large  size,  and  is 
(remarkable  for  its  beautiful  green  and  golden  metallic 
colors  ;  it  is  found  also  in  manure  and  excrements.' 
The   tribe  Trogini  (58)   consists  of  oblong,  convex' 
57.        insects,  frequently  with  very  rough  or  rugose  wing- 
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cases ;  they  live  in  dried  decomposing  animal  matter,  and  when  dis- 
torbed  have  the  faculty  of  counterfeiting  death ;  they  are  able  also  to 
produce  a  creaking  noise  by  alternately  rubbing  the  front  part 
of  the  mesothorax  against  the  prothoracic  cavity,  or  more  pro- 
bably the  extremity  of  the  body  against  the  elytra  or  wing- 
cases.    Trox  terrestris.  (58)  (Say.  2,  p.  295)  is  an  example  of  this 
tribe.  The  insect  is  or  a  blackisn  color.  The  sub-family  Melohn- 
^ute  feed  exclusively  on  vegetable   matter.     Hoplia  debilis^ 
(59)  (Lee.  Jour.  Acad.  2d,  p.  285),  a  small   dark-colored  beetle,  was 
found  very  abundant  on  the  foliage^nd  especially  on  the  flowers  of  the 
pear  in  Maryland,  in  the  spring.     Westwood  states  that  the 
European  Hoplia^  when  disturbed,  counterfeit  death  by  extend- 
ing their  legs  in  a  stiffened  manner,  and  in  different  directions. 
IHckelanyc^  {Itexagona)  eUmgattUa  (60)  (Lee.),  or  elongated 
fork  claw,  (Fitch,  3d  Rep.,  1856,  p.  474),  is  a  small,  hairy  beetle 
of  a  somewhat  elongate  square  form,  and  of  a  brown  metallic   ^  eo. 
color;  and  is  said  to  feed  upon  the  foliage  of  the  hazel.    Two  other 
species,   D.  subvittata  (Fitch,  3d  Rep.,  1856,  p.  475)  and^  linearis 
(Fitch,  3d  Rep.,  1856,  p.  475),  or  ^'  linear  fork-claw."  are  said  also  ' 
to  destroy  the  foliage  of  the  hazel;  while  />.  cUoicollis,  (61)  or 
white  necked  pine  beetle,  (Fitch,  4th  Rep»  1857,  p.  747),  is  said  to 
feed  upon  the  foliage  of  the  white  pine.  Comptorhina  Omaloplia) 
fetwrtina  (62)  (^Harris,  p.  33)  feeds  on  the  foliage  of  the  sweet  briar 
uid  roie.    Senca  {Omalaplia)  iericea.  (63)  (Harris,  p.  33;  Say,  2, 
p.  144),  a  small  chestnut-brown  beetle,  feeas  also  during  the  evening  in 
sommei  on  the  foliage  of  the  sweet  briar  and  rose ;  while  Serica  irioolor 
(64)  (Sa^,  2,  p.  145)  destroys  the  foliage  of  the  pear  and  apple.    Say  states 
that  thiaspecies abounds  in  hiUy  and  mountainous  situations  in  the  month 
of  May,  ind  may  be  seen  flying  about  among  whortleberry  bushes  in 
such  proxision  that,  in  a  very  short  time,  any  number  desired  may  be 
collected .  he  also  says  that  whenever  a  female  alights  on  the  ground 
she  is  imnediately  surrounded  by  a  number  of  males. 

The  mich-dreaded  rose-bug,  McusrodcLCtyUis  subspinosus  (Go) 
(Hams,  p.  37 :  Fitch,  1st  Rep.,  p.  245,  &c.),  belongs  to  the 
same  sub-fkmily.  The  female  deposits  her  eggs,  to  the  number 
of  about  ttirty,  in  the  ground  in  June  or  Ji2y ;  the  larvae  feed 
upon  tende  roots,  and  attain  their  full  growth  in  autumn ; 
they  then  (Bscend  to  pass  tlie  winter  in  a  semi-torpid  state, 
below  the  roch  of  frost.  The  pupa  is  formed  in  May,  in  a  cell 
of  an  oval  siape,  under  ground.  The  perfect  beetle  appears  in  ^ 
May  and  Jiae,  assembling  in  great  numbers  on  roses  and  the  flowers  ot 
dder,  ox-eyt daisy,  &c.,  and  feeds  upon  the  foliage  and  flowers  of  fruit 
and  forest  rees.  The  apple,  grape,  cherry,  plum,  peach,  oak,  and 
f08e,  vegetaHes,  maize,  grass,  &c.,  do  not  escai^e  their  attacks ;  and, 
indeed,  these  beetles  are  almost  omnivorous.  In  Maryland  they  are 
especially  desructive  to  roses  and  grape-vines.  Their  whole  transforma- 
tion^from  theegg  to  the  perfect  b^tle,  is  completed  within  the  space  of 
oue  year. 

Diplotaxis  (teloUmtha)  sordida  (66)  (Say,  2,  p.  299),  a  small, 
Btontiy  built  betle  of  an  oblong,  slightly  convex  form,  and  of 
4  color  from  pie  chestnut  to  dark  brown,  is  found  in  consider- 
able numbers  n  spring,  in  Maryland,  on  the  flowers  of  the 
pear.  The  betles  generally  known  as  May-beetles,  June- 
bugs,  &;c.,  whid  are  so  abundant  in  certain  localities^  and  do 
so  much  injur  to  the  leaves  of  forest  and  of  fruit  trees,  '  ee. 
belong  to  this  ab-fomily  •    These  beetles  are  of  a  medium  size,  and  g^ier- 
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ally  of  a  brown  color ;  there  are  several  species  differing  but  slightly  fixMn 
one  another  in  size,  form,  or  color. 

Lachnostemafusca  (Lee.)?  (67)  fPliyllopliagaq\i^rcina)(\l2Lt- 
ris,  p.  30;  Fitch,  3d  Rep.,  1856,  p.  368)  is  one  of  our  most  com- 
mon species.    The  larva3  are  fat,  fleshy  grubs,  and  feed 
ui>on  roots  of  grass,  &c.,  under  the  earth,  and  are  fre- 
quently very  destructive  to  meadows  and  pastures.    The 
pupsB  are  formed  in  a  smooth  cell  or  cavity  under  ground. 
The  insects  are  nocturnal  in  their  habits,  appearing  in  May 
and  June,  and  feed  ui)on  the  foliage  of  the  apple,  elm, 
maple,  oak,  cherry,  plum,  and  fruit  and  forest  trees  in 
general.    The  principal  species  are  Lachnostema  fPhyllo- 
phagaj  micariSy  (68)  L.  hirticula  (69)  ( Harris,  p.  33),  Holotrtchia 
crenuUtu  (70) (Harris, p.  32),andrnc^e«<e«^pi^«icoWt«;tmtw(71)(Harri8, 
p.  33.)    These  beetles  are  all  of  the  same  habits,  and  feed  upon 
the  foliage  of  all  the  &uit  and  the  forest  trees  mentioned  above. 
Leunis  gives  the  history  of  a  somewhat  allied  Euroi>ean  beetle, 
Mololontha  oulgarisj  or  cock-chaffer,  which  may  throw  some 
light  on  our  native  species.    He  states  that  the  female,  about 
24  hours  after  pairing,  creeps  into  the  earth  to  deposit  her  eggs, 
from  which,  after  a  period  of  four  to  six  weeks,  the  young  larva 
71.         hatch,  and  feed  upon  roots  under  ground.  The>se  larvae  'n  four 
years  attain  their  full  size,  so  that  every  four  years  (consequently  every 
fifth  summer)  they  api)ear  in  the  greatest  numbers.  I^tzeburg  coisiders 
it  four  years,  but  the  Swiss  and  Uie  Rhine  people,  on  the  contrar;,  think 
it  only  a  three-years'  generation,  considering  the  fourth  year  ar  excep- 
tioD  (Leunis,  p.  457).    Kollar,  however,  states  that  the  female  lays  80 
to  90  eggs  in  a  heap  about  six  inches  under  ground ;  the  larvd  appear 
in  about  14  days,  and  the  complete  transformation  occupies  a  spa^e  of 
five  years ;  or,  if  its  transformation  is  retarded  by  food  or  weatler,  some- 
times even  six  years  elapse. 

Polyphylla  (Mehlantlui)  variolosa^  (72)  or  tie  scarred 
melolontha  (Harris,  p.  33),  a  large  chestmt-colored 
beetle  with  lighter  marks  or  scars  on  the  ving  cases, 
is  nocturnal  in  its  habits,  and  feeds  on  thi  foUage  of 
elm,  maple,  oak,  apple,  cherry,  plum,  and  iher  forest 
trees,  and  fruit  trees  in  general.  An  inect  of  the 
first  group,  AnomaUtj  which  consists  ofbeetles  of 
small  size,  is  rather  common  in  Maraud.  Thifl 
beetle,  Ajwrnala  variana  (73)  (Harris,  p.  4),  appears 
during  the  summer  months,  and  feeds  upa  the  foliage 
of  sumach,  and  both  wild  and  cultivated  ^rape  vines. 
Thirty  specimens  of  this  species  were  taen  from  the 
•«.  stomach  of  a  king  bird,  or  tyrant  fly-catcbr  f  Tyrannus 

Carolinen»isJj  which  had  been  shot  by  a  Maryland  farmer  uder  the  niis- 
taken  idea  that  the  bird  was  catching  his  bees.  Another  secies,  Spil4)t^ 
{Anomala)  lucicola  (74)  (Fitch,  1857,  p.  403),  a  small  aesnut-brown 
beetle,  also  feeds  upon  the  foliage  of  the  grape,  whe  a  variety  of 
the  same  insect,  A.  pinicola  ( 75)  ( Fitch,1857,  p.747 ),  isaid  to  destroy 
the  foliage  of  the  southern  pine.  Group  2,  RteUs^  contains 
the  spotted  pelidnota,  Pelidnota  punctata  (76)  (tarris,  p.  25; 
Fitch,  1856,  p.  403).  This  msect  is  a  large,  ,vid,  chesnut- 
yellow  beetle,  with  three  black  spots  on  each  wing  cjrer,  and  two 
upon  the  thorax;  it  is  diurnal  in  habits,  and  feeds  upoijthe  foliage  of 
both  wild  and  cultivated  gi^pes:  it  is  also  accused  If  some  grape- 
growers  of  cutting  off  the  bunones,  thus  injuring  tq  smaller  side 
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i,  and  causing  the  clusters  to  ripen  tmeqimlly.    The  larva  ia 
)  rotten  wood. 

ta  fAreodaJ  lanujera, (77) the  "woolly  arcoda,"  or 
tb's  beetle,  is  a  hirge  insect  of  a  bemitiful  golden 
Uic  luster,  wbich.  diuing  The  day-time,  bides  under 
ge  of  trees,  and  fallHtotbe  ground  when  disturbed. 
gbt,bowever,it  teeds  ujton  th<-  foliage  of  tbe  elm, 
,  [wplar,  oak,  willow,  aud  otber    forest    trees. 
:a  probably  lives  in  tbe  earth,  and  feeds  oimn  ; 
plauts.    The  uecond  trit>e,  Dynastini,  nnmbersi 
ts  foreign  members  many  very  large  beetles ;  some 
enera  arc  remaikable  for  the  size  and  form  of  tbe 
I  the  thorax  and  head  of  the  males.    The  iarvsB  i 
y  are  found  in  rich  vegetable  mold,  or  decajing 
Onr  native  specie^  Xylaryctegsatyrua  (Ijee.),(78)  ulnrgobeetloof  a 
lor,  was  taken  at  tbe  root  of  an  ash  tree,  and 

also  of  a  sweet  gnm. 

Strategiu     antwus     (79) 

(Lee.)  burrows  in  sandy 

nelds  (New  Jersey),  de- 
scending to  a  depth  of 

fiom  one  inch  to  a  foot,  4 

the  females  always  goingf 

deeper   than  the  males. 

By  searching  for  them 

early    in    the   morning, 

they   caD    be  cuptured 
)  with  greater  ease,  aa  tbe  earth  aroond  the 

botes   is   fireab   (Oresson).      The   beetle   is 

of  a  brown  color.    The   sab-tribe,    Dj/ruu- 

tidiB,    contains     one    of    oar  largest   and 


finest  beetles,  Dynastes  tityrus(80)  (Say,  1,  p. 
9;  Pitch,  1856, p.  _*. 


3C7)j  tbe  males 
are  disringuisbed  by  singular  pro- 
cs  or  boms  rising  from  the  bead  and 
they  are  of  a  dirty,  greenidb  cream 
iviug  the  wing  cases  mottled  or 
»ith  irregular  black  blotches.  Two 
Dales  were  taken  in  Washington  in 
outaining  an  old,  decaj-ing  cherry 
ley  wert;  also  found  by  Say  in  au  old 
ee  accidentally  blown  down  near 
(ibJa.  Mr.  Peale  states  be  has  also 
em  in  old  willows,  and  Mr.  Killings 
ly  of  them  &om  the  limbs  of  au  ash 
Luia.  The  larva,  doubtless,  feeds  , 
"caying  wood.  Tribe  3,  Vctonitni,  ] 
principally  of  insects  of  an  oblong, 
lepressed  tbrm,  with  the  wing  cases 
ling  to  the  extremity  of  the  abdo- 
t  regard  to  this  tribe,  Mr.  Walsb 
that  ill  coleoptera  (beetles),  the  ely- 
ng  cases  are  not,  as  far  as  is  known,  U 
dl  in  dightj  and  some  of  them,  e.  g,, 
and  its  aUies,  do  not  eveu  lift  them  off  tlieir  bocks  ^lien  thiej 
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fly.  (Walsli,  Proceed.  Eat.  Soc  Phil.,  vol.  0,  p.  121).  Westwood  stata 
that  the  beetles  frequent  flowers,  on  the  juice  of  n'tucb  they  subsist,  tlii 
stmctni-e  of  their  maxillary  lobes  enabling  them  to  lap  up  the  sweets 
Other  species  are  foimd  ou  trunks  of  trees,  particularly  such  as  an 
TtoEuided,  and  from  which  the  sap  flows.  A  Eiirot)eaQ  species,  CeUmit 
hirta,  {81)18  iiccused  of  doing  macb  damage  to  theflowers  of  the  apricot,  bj 
eating  off  the  nectaiy.  One  of  oor  most  commoD  siiecies  in  Alaryland  it 
Allorkina  fVotinUJ  nitida  {S2)  (Lee.)  This  insect  is  a  larg( 
beetle,  of  a  velvety  green  color,  with  a  light  cream -colored 
border  or  edge.  Great  numbers  of  it  were  taken  iu  Wasb. 
ingtOQ  from  the  trunk  of  a  maple  which  had  becu  wouuded 
accidentally,  aud  from  which  the  sweet  juices  were  flow. 
iug ;  the  beetles  clustering  around  the  cnt  like  bees,  and 
^all  busily  engaged  in  lapping  n]i  the  sa^p.  They  also  are 
said  to  ituure  the  ripe  fruit  of  the  beech,  by  eating  boles 
iu  the  nuts,  and  in  some  of  the  svuthem  States  are  eo 
very  destructive  to  rii>e  flgs  as  to  have  ac(inired  the  local 
-  ox.  uameof  tig-eaters.  Suryamia  f  Euphoria jjtieUinchoUca {S3) 

IS  a  much  smaller  beetle,  which  feetU  upon  tbe  sap  from  diseased  or 
ii^juied  cotton  bolls:  it  is  also  fonitd  in  the  flowers.  Euryomia  ( Erir- 
ftt}n«;/n(te,(84){8ay,  2,  p.l41;  and  Harris,  p.  40)  is  a  very  com- 
mon beetle  of  n  browu  color,  checkered  or  mottled  with  a 
darker  tint ;  this  insect  also  feeds  upon  the  sap  of  trees,  &c. 
The  first  brood  appears  in  April  and  May ;  and,  as  they 
^fly  elowlv  and  with  a  load  bumming  noise  near  the  gnraiid, 
may  at  tlie  first  glance  be  readily  mistaken  for  large  hunt- 
L  ble  bees.  A  second  brood  appears  in  the  antnmn,  and  pw 
^  bably  passes  tbe  winter  la  a  torpid  state.  The  larvfe  pro- 
bably feed  upon  the  roots  of  herbaceons  plants.  The 
insects  themselves  frequeut  theflowers  of  the  golden-rod,  [8olidago),axi& 
feed  upon  the  sap  of  cotton  bolls,  maize,  locust,  &c. ;  and  in  tbe  aatomiL 
flometimes  do  considerable  damage  to  the  ripe  peaches,  pumpkins,  sod 
figs.  Otmoderma  icabra,  {S5)  or  rough  OsmodermOf 
(Harris,  p.  43;  Fitch,  1850,  p.  329),  is  a  large,  some- 
what flattened,  black  beetle,  the  larvie  of  which, 
feed  apon  ffood  in  old  and  decaying  trees ;  the  piip» 
is  formed  in  a  cell  made  of  the  fragments  of  wood- 
cemented  together;  and  tbe  perfect  beetle  appears 
In  summer,  and  is  tbnnd  on  the  foliage  of  apple,  oak, 
^and  other  fruita,  and  also  forest  trees.  Tliesa 
insects  when  handled  emit  an  odor  like  tliat  of 
Bussia  leather,  hence  their  name  Osmoderma,  &od> 
theGreekwordssignii^ylDg  scent  orodor,  and  leather. 
Oamoderma  eremicola,  (86)  or  smooth  Osmoderma 
**-  (Harris,  p.  41 ;  Fitch,  1856,  p.  329),  is  very  similar 

to  tlic  foregoing  in  form  and  color,  but  may  readily  be  recognized  by  its 
smoother  appearance.  The  beetle  feeds  upon  the  sap  of  trees,  apple* 
cherry,  &c. 

TricMus ( TrigonopeltastesJ  delta {S7)  (Fab.) iaamnch  smalle* 
beetle,  having  a  very  distinct  triangular  mark  of  yellow  oD 
its  black  thorax,  like  the  Greek  letter  delta;  the  wing-caB«|^ 
V  are  brown,  marked  with  black  spots.  This  insect  was  fonu" 
in  Augnst  and  September,  feeding  on  the  sweet  liquid  -^ 
at  tbe  base  of  the  flowers,  or  oq  the  extravaaated  8ap^>%- 
from  injured  bolls  of  cotton.  Tal^tM  fgeticoUUj  squami-  /w^ 
gar,  (88)  (Lee. ;  Fitfih,  1857,  p.  C95),  a  smaU  beetie  of  a   » 
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flackisli  color,  was  fonnd  in  great  numbers  in  the  month  of  January, 
1  Maryland,  under  the  bark  and  in  the  rotten  wood  of  an  old  pine 
tmnii ;  the  larvae  are  fleshy  grubs  resembling  somewhat  those  of  the 
lav-beetle. 

The  thirty-third  family,  Buprestidw,  contains  several  species,  many  of 
hem  decorated  with  the  most  brilliant  metallic  tints,  and  sometimes 
present  the  beautiful  contrast  of  yellow  spots  on  a  highly  polished  blue 
md  green  ground :  these  beetles  are  in  general  of  elongate  form.    The 
arvjB  usually  are  fleshy  grubs,  having  the  head  and  first  segments  of  the 
)ody  very  much  enlarged  or  flattened  out:  they  perforate  the  stems  of 
iving  plants  and  trees.    The  perfect  beetles  creep  but  slowly,  but  are 
eery  active  when  on  the  wing.    They  are  found  partly  in  flowers  or  on 
trees  and  logs,  where  they  appear  to  be  sunning  themselves  during  the 
hotter  seasons  of  the  year;  when  disturbed  they  fold  up  their  legs  and 
antennae,  and  fall  to  the  ground.    The  female  has  a  retractile,  homy  plate 
at  the  end  of  the  abdomen,  which  she  uses  for  the  purpose  of  depositing  her 
eggs  in  the  chinks  of  the  bark  of  trees,  within  which  the  larv»  reside. 
Chaleaphora  (virginica)  Virginiemig  (89)  (Harris,  p.  48; 
Fitch,  1857,  p.  699),  is  a  rather  common  species  in  Mary- 
land ;  the  larvcB  burrow  in  the  wood  of  the  pine.    Ratze- 
bnrg  states,  of  an  allied  European  sx)ecies,  that  the  larva- 
state  lasts  two  years ;  Perris,  on  the  contrary,  says  only 
one.    This  insect  is  one  of  the  largest  species ;  it  is  of  a 
dark  brassy  bronze  color,  with  a  bright  golden  metallic 
luster;  the  wing-covers  and  thorax  are  beautifiilly  sculp-  . 
tared  or  indented  with  deep  furrows  or  lines.    A  very 
similar  beetle,  Chalcophora  liberta  (90)  (Fitch,  1852,  p.  192,)  «>. 

is  also  injurious  to  the  wood  of  pine  trees,  and  may  be  found  on  the  trunk 
of  pines  in  summer  and  autumn.  The  second  group,  Buprestesj  contains 
species  of  moderate  size,  and  usually  of  elongate  form.  Dicerca  in  gen- 
^  is  of  a  dull  bronze  color,  and  is  remarkable  for  the  tips  of  the  elytra, 
or  wing-covers,  being  more  or  less  prolonged,  forming  a  kind  of  tail. 
Dicerca  divaricata  (91)  (Harris,  p.  49 ;  Fitch,  1856,  p.  330.  &c.), 
is  found  fit)m  June  to  August  on  the  trunks  and  limbs  or  trees 
of  apple,  beech,  cherry,  and  peach,  where  the  larvae  reside,  and 
mine  into  and  destroy  the  sap-wood  under  the  bark.  Dicerca 
lwida(92)  (Harris,  p.  49;  Fitch,  1856,  p.  441),  injures  the 
bickory  in  a  similar  manner,  while  the  larva  of  tHcercapunctu- 
lota  (Fitch,  1857,  p.  706)  feeds  principally  on  the  wood  of  the 
pitch-pine.  A  b^tle  answering  to  Buprestis  (AncylochiraJ  •i- 
Uneatay  or  orange-lined  Buprestis  of  Fitch  (4th  Rep.  1857,  p.  105),  was 
found  very  plentiftd  in  Washington  early  in  spring.  The  insect  is  of  a 
dark  bronze  color,  with  three  distinct  lines  of  an  orange  color  on  each 
^g-case ;  in  the  perfect,  or  imago  state,  it  feeds  upon  the  tender  shoots. 
I'Mylochira  striata,  (95)  (Fitch,  1857,  p.  703),  a  beetle  of  a  most 
beautifol  golden  metallic  lustre,  with  longitudinally  striped 
^g-covers,  is  found  in  summer  on  the  spruce  and  pine : 
tke  larva  appears  to  prefer  the  dead  wood  of  stumps  and 
logs,  and  the  perfect  insect  probably  feeds  on  the  tender 
feaves  and  buds.  The  insects  in  group  3,  AntJiaxicCy  are  gen- 
erally of  small  size,  and  usually  flattened,  rarely  of  linear  form. 
Utlanophila  fChrysobothrisJfulvoguttata  (96)  (Lee.)  and  Harris,  p.  61),  Tra- 
^ypteris  (Fitch,  1857,  p.  706),  in  the  larva  state  probably  feeds  on  the 
wood  of  the  white  pine.  Group  4,  ChrysobothriSj  contains  species 
of  rather  broad  and  flattened  form,  having  on  their  wing-cases  im- 
pressed bands  or  spots,  and  are  sometimes  of  brilliant  metiUic  co\ot%. 
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Chrysobothris  femorataj  (97)  or  thick-legged  Bnprcstis  (Harris,  50; 
Fitch,  1st  Rep.,  p.  25,  &c.),  iB  the  larva  state  bores  into  the 
solid  wood  of  the  apple,  peach,  and  oak ;  and  the  perfect  beetle 
appears  from  May  to  Jidy,  on  the  trunks  and  limbs  of  the  trees, 
in  the  sunshine.    Fitch  states  that  its  original  food  consisted  of  the 
The  larviB  are  subject  to  be  destroyed  by  the  larvae  of  some  hymen- 
opterous  fly.    The  larvse  of  Chrysobothris  Harrism  (98)  (Fitch,  1857, 
p.  703)  bores  into  the  small  limbs  and  saplings  of  the  white  pine.    Chry- 
sobothris calcarata  (99)  (Harris,  60),  in  the  lar^a  state  is  said  to  bore  holes 
in  the  tninksof  whiteoakand  pea<5h.     Chrysobothris dcntipes (100)  (Harris, 
p.  49;  Fitch,  1858.  p.  793),  or  *' tooth-legged  Buprestis,^  in  the  larvae  state 
feed  also  on  wood,  boring  holes  in  the  trunk  of  the  oak,  or  form  long, 
slender,  winding  passages  or  serpent-like  tracks  between  the  bark  ana 
wood  of  felled  timber.    The  perfect  beetle  makes  its  appearance  from 
May  to  August.    Tribe  6,  Agrilini^  are  usually  slender  beetles,  but  some- 
times the  body  is  very  broad  and  flat ;  in  both  these  cases,  however,  it 
^  narrowed  behind.    Agrilus  rtificollis  (101)  (Say,  2,  p.  595)  is  a  small 
4]^  beetle  of  a  narrow  form,  and  in  the  larva  state  is  said  to  feed  on  the 
Alr»  pith  of  the  raspberry.    Leunis  states  that  the  larvae  of  some  of  the 
101.   European  species  (102)  are  injurious  to  the  beech  and  oak.   The 
larvae  begin  their  galleries  in  the  one  to  two  inch  thick  beeches,  under  the 
bark,  and  feed  from  two  to  three  years ;  the  tree  thus  attacked  withers 
and  dries  up.    A  European  species  is  also  mentioned  by  Westwood  as 

W   burrowing  in  the  wood  of  the  pear.    One  of  our  native  species 
Agrtlusegenus  (103)  (Lee.)  was  found  in  great  numbers  in  Virginia, 

i 


^ 


\    feeding  upon  the  foliage  of  the  locust,  fBobiniapseudacaciaJ,  the 
\    leaves  attacked  being  literally  riddled  with  the  holes  made  by 


\ "  leaves  attackea  being  literally 

\  these  beetles.    The  insect  is  very  small  in  size,  narrow  in  form, 


\^ 


and  of  a  metallic  or  bronzed,  dark  greenish  color.  The  second 
\  group,  BracheSj  Dr.  Leconte  states  are  almost  identical  with  the 
103.  European  Traclies.  and  have  the  body  rarely  elongated,  bat 
usuaUy  broad  and  ovate.  Our  native  species,  Brachys  terminr 
ansj  (104)  (Lee.),  is  merely  mentioned,  as  its  food  is  not  known, 
from  the  tact  that  it  is  a  European  species.  Trachys  minuta 
(105)  is  said  by  Westwood  to  be  found  on  the  hazel,  upon  the 
leaves  of  which  it  is  said  to  feed.  Some  of  our  native  species 
may  most  probably  be  found  in  similar  situations. 

The  thirty-fourth  family^  Throscidce^  contains  only  a  few 
small  species;  they  are  found  in  flowers,  and  have  been  classed 
with  the  EucneinidoB  by  soipe  recent  authors,  but  do  not  possess  the 
power  of  leaping  like  most  species  of  the  next  family,  (Lee).  Westwood 
states  that  a  European  species  inhabits  the  wood  of  the  oak. 

The  thiity-flfth  family,  ElateridWj  is  very  extensive;  a  few  of  the  first 
sub-family,  Eucnemidcr^  smd  the  majority  of  the  third  sub- family,  Elat^ 
ridce.  possess  the  singular  power  of  springing  into  the  air  when  placed 
on  their  backs.  All  are  vegetable  feeders ;  the  larvae  of  some  hve  in 
the  earth,  others  in  rotten  wood,  while  others  prey  on  living  plants. 
The  first  sub-family,  Eucnemidcej  is  generally  composed  of  small  edender 
v^uuM  beetles,  having  their  antenna?  inserted  in  grooves.  Eucnm^ 
amamicamis  (100)  (Say,  2,  p.  G28)  is  found  on  leaves  or  under 
bark;  the  perfect  insects  possess  a  slight  leaping  power. 
Some  of  this  sub-family  in  Europe  are  found  in  decaying 
oak  trees.  Dr.  Horn  found  Fornax  in  old  oak  stumps  in  a 
stato  of  decay.  Sub-family  3,  Elateridoc^  have  their  antennJP 
106.  widely  separated,  and  when  placed  upon  their  backs  possess 
the  power  of  recovering  their  natural  position  by  leaping  into  the  air* 
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r.  Leconte  states  that,  after  folding  their  legs  and  antennsd  closely 
gether,  they  extend  the  prothorax  so  as  to  bring  the  prosternal  spine, 
1  the  under  part  of  the  body,  to  the  anterior  part  of  the  mesosternal 
ivity,  then  suddenly  relaxing  the  muscles,  so  that  the  spine  suddenly 
ascends  violently  into  the  ca\ity,  the  force  given  by  this  sudden  move- 
ent  causes  the  base  of  the  elytra  or  wing-covers  to  strike  the  support- 
tg  surface,  and  by  their  elasticity  the  whole  body  is  propelled  upwards, 
his  movement,  however,  can  be  better  observed  than  described,  by  any 
srsoD  procuring  a  large  living  Elater  and  placing  it  on  its  back  on  any 
at  suriace.  From  this  habit  of  suddenly  springing  into  the  air,  these 
isects  are  known  in  Europe  by  the  common  name  of  "skip-jacks,"  or 
spring  beetles,"  and  in  America  as  **  snapping  beetles,"  and  erroneously 
snapping  bugs."  Alalia  occulatusj  (107)  or  big-eyed 
napping  beetle  (Harris,  p.  54;  Fitch,  185G,  p.  329,  and 
858,  p.  794),  is  so  named  from  two  large  eye-like  spots 
m  the  thorax.  This  insect  is  very  common  in  Mtiry- 
and.  The  larvae  feed  on  old  and  decaying  wood  of 
)ak  and  apple,  and  in  Maryland  have  been  taken  in  old 
pine  stumps.  Alans  myops^  (108)  or  purblind  snapping 
beetles  (Fitch,  1856,  p.  330),  has  the  eye-]ike  spots  on 
the  thorax  much  smaller  and  indistinct,  and  is  found 
also  in  oak,  apple,  and  i)ine  wood.  Mr.  Evett,  in  the  Pro- 
ceedings of  the  Entomological  Society  of  Philadelphia, 
roL  1,  p.  227,  states  that  he  took  this  species  in  the 
larva  state  and  reared  the  perfect  beetle.  In  the 
mouth  of  March  he  collected  several  larvi©  of  this 
species  near  Philadelphia,  in  an  old  pine  stump ;  the 
pupa  was  formed  about  the  25th  of  July,  and  tlie  per- 
fect insect  came  out  7th  of  August,  thus  remaining  in  107. 
the  pupa  state  only  about  thirteen  or  fourteen  days.  The  well-known  fire- 
fly of  the  West  Indies  belongs  to  this  family ;  it  is  an  Elater  Pyroplwrxis  noo- 
tilmts  (109.)  Westwood  states  that  this  species  isu])wardaot  an  inch  in 
length,  of  an  obscure  brown  color,  with  an  oval  spot  of  a  dull  yellow  near 
fach  posterior  angle  of  the  thorax ;  these  spots  emit  so  strong  a  light  dur- 
ing the  night  that  it  is  easy  to  read  the  smallest  writing  by  placing  several 
of  the  insects  under  a  glass,  or  by  mo\ing  a  single  beetle  along  the  lines.  * 
They  are  termed,  by  the  natives,  Cucuyos  or  Cucujos,  and  are  said  to  be 
attmcted  by  lights.  According  to  Spex,  their  light  proceeds  from  a 
phosi)hore8cent  substance  contained  in  a  small  bag  in  the  thorax,  filled 
^th  an  unctuous  substance  like  phosphorus,  over  which  the  tracheae  are 
spread.  According  to  Humboldt  and  Bonpland,  they  feed  upon  the  roots 
of  the  sugar  cane  and  destroy  the  plants.  Mr.  Guilding,  however,  thinks 
that  the  damage  done  to  the  plants  Ls  in  a  gi*eat  measuie  owing  to  other 
insects.  This  beetle  must  not  be  confouudwl  with  the  fii^e-fly  of  Madam 
Meriam,  which  inhabits  Surinam  and  other  parts  of  South 
America,  as  the  latter  belongs  to  an  entirely  different 
order.  Our  common  fire-flies,  vulgarly  termed  lightning- 
^Dgs,  belong  also  to  another  family  of  beetles,  which 
^ili  be  spoken  of  hereafter  under  the  Lampyridie.  The 
larva  of  Elater  obscurua  (110)  is  one  of  the  much-dreaded 
^^ worms  of  Europe.  Westwood  states  that  it  is  five 
years  in  attaining  its  perfect  state,  and  attacks  almost  all 
^etables  and  roots.  It  is  readily  taken  by  laying  as  a 
tiait  slices  of  lettuce  or  potato  wherever  the  wire- worms 
^es|)ecially  troublesome^  they  burrow  into  these  during  iil 
benight,  and  in  the  mornuig  may  be  collected  and  destroyed.    The  \)\i5a 
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of  Orthostethtis  infuscattu  (111)  (Lee.),  a  native  species,  of  large  size,  and 
chestnut-brown  color,  was  taken  from  a  decaying  chestnut  log  by  Dr. 
Horn,  so  that  we  may  infer  that  the  larvte  fed  upon  wood.  The  group 
Affriotes  are  insects  of  moderate  or  small  size.  Agriotes  manchm  (112) 
(Lee.),  A.  obesua  (Harris,  p.  56),  truncatus  (Melsheimer  and  Fitch, 
1866,  p.  527,)  resembles  the  wire- worm  of  Europe,  and  the  larvae 
feed  upon  grass  and  herbaceous  roots.  Leunis  states  that  another 
European  species,  Agriotes  segetis,  (113)  is  very  plentiftil  in  fields 
and  meadows,  especially  in  spring,  where,  under  the  name  of  wire- worm, 
it  does  much  damage  to  fields  of  grain  by  gnawing  the  roots  of  the  plants, 
causing  them  to  turn  yellow,  and  the  stem  to  die.  The  wire- worms  of 
this  species  also  feed  upon  and  destroy  the  roots  of  almost  all  garden 
vegetables. 

The  larva  of  our  native  Melanotus  (Cratanychus)  commuiMj 
(114)  (Harris,  p.  65),  was  found  in  Maryland,  in  rotten  wood; 
but  Dr.  Fitch  states  that  it  feeds  upon  the  roots  of  almost  any 
vegetable,  grain,  or  flower.    The  perfect  insect  was  also  taken 
in  Maryland  in  winter,  hybematiug  under  the  bark  of  trees, 
The  thirty-sixth  family,  CebrionidoB,   The  difference  between 
11^       this  family  and  the  JSlateridcej  above  mentioned,  consists  in 
the  greater  number  (six)  of  ventral  joints,  &c.    The  insects  are  found  fly- 
ing about  at  night,  and  the  females  at  the  entrance  of  holes 
which  they  constnlct  in  the  ground.     Cebrio  bicolor  (115) 
(Lee.)  inhabits  the  southern  States,  and  is  of  a  brown  colot 
Westwood  states  that  the  European  Cebrio  gigns  is  found  in 
abundance  after  showers  of  rain. 

The  insects  of  the  thirty-seventh  family,    BMpieerida^ 
are  found  on  plants ;  they  fly  and  walk  slowly.    The  Enro- 
lls-      pean  species,  Rhipicera  marginat4ij  appear,  during  and  toward 
the  end  of  the  rainy  season,  and  is  found  upon  low  plants,  gnawing  the 
under-stems,  but  never  upon  flowers.    M.  Laporte  considers  that  it 
undergoes  its  transformation  in  decaying  trees.    The  larvae  of  one  of 
our  native  species,  ZenoafSan&lusJpicea  n.16)  (Say,  2,  p.  631)i 
is  found  under  the  bark  of  trees,  and  Sandalus 
niger  (117)  (Knoch)  is  one  of  the  species  best  known 
to  collectors.    Dr.  Leeonte  states,  in  his  classificar 
tion,  that   Saitdalus^  especiaUy,  affects  various 
cedars, 
lie.  The  thirty-eighth  family,  SchizopodidcBj  contains 

but  a  single  species,  found  in  Arizona.,  and  will  therefore  be 
passed  over. 

The  thirty-ninth  family,  Dascyllidoe^  consists  of  insects  Uv-  i". 
ing  on  plants  usually  near  water.  Our  native  species,  Odontonp 
(Dasytes)  trivittiSj  (118)  is  merely  mentioned,  as  the  larv®  of  a 
European  species  oiDasytes  (119)  are  spoken  of  by  Leunis  as  eating 
out  the  bottom  under  the  berries  of  the  raspberry.  The  larvie, 
—  pupa,  and  perfect  insect  of  Ptilodactyla  elaterina^ 
(120)  a  small  brown  insect,  with  long  beautifully  pecti- 
nated antenn®,  were  taken  by  Dr.  Horn  from  a  log,  prob- 
ably of  oak,  and  the  pupa  were  concealed  by  a 
thin  layer  of  wood  on  the  side  adjacent  to  tiie 
earth.  Mr.  Walsh,  of  Illinois,  found  the  lar- 
vae of  Prionocyphon  (Cyphon)  discoideus  (121) 
(Say,  2,  p.  272)  of  various  sizes,  about  the  end  i». 

of  May,  in  the  hollow  of  an  oak  stump  containing  a  gallon  oi 
two  of  water  j  some  were  in  the  decayed  wood,  which  formed 
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he  lining  of  the  hollow,  but  most  of  them  were  attached  to  loose 
nieces  of  wood  and  bark  which  lay  at  the  bottom.  The  insect  is  of  a 
>a!e  brownish  yellow  color,  with  a  large  black  mark  in  the  center  of 
ach  wing-cover.  The  European  species,  Cyphon  palliduSj  was  found  in 
nid-winter,  secreted  in  the  stems  of  reeds.  Leunis  states  that  the 
arv»  of  Cyphon  have  long  four-jointed  antennae,  and  that  the  perfect 
nsects  live  in  flowers. 

The  fortieth  family,  Lampyndce.  consists  of  insects  of  a  moderate  or 
anaU  size,  of  elongate  form,  and  of  soft  consistence.    Many  of  the  species 
3f  the  second  tribe  of  the  first  sub-family  possess  the  remarkable  power 
of  emitting  light,  and  are  here  known  as  fire-flies,  or,  more  vulgarly, 
lightning-bugs.  Our  native  Lycus  cruentus  (122)  (Lee.)  is  of  a  red- 
dish orange  color,  with  the  ends  of  the  wing-covers  tipped  with 
black.    These  insects  in  Europe  frequent  flowers,  particularly 
those  of  the  UmbeUiferse,  and  also  inhabit  decayed  trunks  of  trees. 
dictyoptera  perfdceta  (123)  (Lee.)  is  an  insect  of  much  the  same 
form  as  the  preceding,  but  is  of  a  black  color,  having  the  thorax      i«- 
margined  with  red.    The  larva  of  the  European  species,  Dictyoptera  san- 
ffmeus^  (124)  was  taken  under  the  bark  of  oa^.    UUichnia  (Pho- 
UnusJ  corrusctUj  (125)  a  very  common  species  of  fire-fly  in  Mary- 
land, of  a  black  color,  having  the  thorax  margined  with  red, 
was  found  abundant  hybemating  under  the  loose  bark  of  trees 
in  winter.     The  larva  of  some  species  is  mentioned  in  the 
"Practical  Entomologist,''  vol.  2,  p.  60,  as  being  predaceous, 
and  feeding  on  various  species  of  borers.    In  the  same  work,  vol.  1,  p. 
19.  it  \B  stated  that  the  larva  of  Ellipolampis  (PhotimisJ  pyraMsj 
(1^)  an  in^^K^  having  a  red  thorax  with  a  black  mark  in  the 
center,  and  black  wing  covers,  margined  with  a  yeUowish  color, 
lives  in  the  earth,  and  probably  fe^s  upon  earth  worms.    The 
pnpa  is  said  to  be  slightly  luminous,  and  is  formed  in  an  oval 
cavity  in  the  ground.   Westwood  states  that  the  body  of  a  Euro-    '  iw 
pean  LampyriSj  ( 127)  the  female  of  which  is  commonly  known  as  the  glow- 
worm, and  is  not  furnished  with  wings,  is  long,  flat,  and  soft,  the  head  small 
and  concealed  by  the  thorax;  the  legs  and  antenna  are  short ;  the  per- 
fect female  presents  much  the  appearance  of  a  larva,  from  which,  how- 
ever, it  is  readily  distinguished  by  the  greater  number  of  antennal  and 
tarsal  joints.    The  light  is  emitted  by  tMs  insect  from  the  under  side  of 
theabdomen,  several  of  the  terminal  segmentsof  which  are  of  a  pale  color, 
indicating  the  extent  of  the  luminous  property.    The  males  as  well  as 
the  pupae,  and  even  the  eggs,  are  slightly  luminous.    The  glow-worm 
possesses  the  singular  property  of  causing  its  light  to  cease  at  will.    Of 
the  family  Lampyridos^  Westwood  also  states  that  the  female  deposits 
kereggs^"  which  are  of  large  siee  and  yellowish  color,  in  the  eartJi  or 
%ii  moss  and  plants,  to  which  they  are  attached  by  a  viscid  substance. 
^t  feeds,  as  does  the  perfect  insect,  upon  small  molluscous  animals, 
especially  those  of  the  Zonitis  (Zone  snail,)  and  not  upon  leaves  or  gi^ass. 
The  larva  is  stated  by  De  Geer  to  attain  its  full  size  in 
April,  when  it  prepares  to  assume  the  perfect  state,  from 
the  commencement  of  which  period  until  it  becomes    a 
perfect  insect  fifteen  days  only  are  consumed,  eight  of 
^hich  are  passed  in  the  pupa  state.    Phengodes  plumosa 
U^)  (Say,  2,  p.634)  is  a  very  singular  looking  insect,  of  a 
hrownish  color,  and  having  the  wing-cases  exceedingly 
*prt  and  imperfect,  these  organs  being  only  about  one- 
third  of  the  length  of  the  abdomen.  The  antenn®  are  ex-         laa. 
^^^gly  beautiful  and  graceftil,  and  present  a  very  feathery  ap^^osa- 
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ance,  owing    to   tlie   third   and   the   following   joints   all   emitting 
very  long  and  tlexible  branches  from  near  the  base.     The  specimen 
figured  was  taken  in  Maryland  at  night,  having  been  attracted  by  a 
light  in  the    room.    Sub-tamiJy    2,  Telepliorida:^  consists    of    insects 
of  a  soft  consistence,  and  of  a  long  narrow   form.     CJiauliognaihui 
Penmylvanicu8^  (129)  (Lee.)  is  very  common  in  the  flow- 
ers of  the  cotton,  where  it  probably  feeds  upon  the  pollen 
or  nectar,  and  is  stated  not  to  be  predaceous.    When  feediog, 
it  protrudes  its  maxillary  setae  (twice  the  length  of  the  max- 
illie)  in  the  same  manner  as  the  tongue  of  Lepidoptera.    The 
insect  is  of  a  yellowish  color,  with  a  black  patch  on  the 
thorax ;  the  wing-cases  having  a  larger  or  smaller  black 
129.       maik  at  their  extremity.    These  beetles  appear  later  in  the 
season  than  the  Chauliognathus  marginatuSj  (Heutz),  which  resembles  it 
very  much,  and  is  likewise  found  ui  cotton  flowers.    Hentz  says  this 
insect  is  also  not  predaceous,  and  when  about  to  die  generally  clasps 
the  petals  of  a  flower  with  its  mandibles,  in  which  position  it  may  often 
be  found  dead  and  dry.    This  beetle  apj>ears  earlier  in  the  season  than 
its  relative  above  mentioned.     Telephortis  hilineatm  ( 130)  ( Say,  2,p. 
118)  is  said  to  be  predaceous,  and  to  feed  upon  other  insects;  one 
of  them  was  taken  in  Maryland  in  the  very  act  of  feeding  on  the 
body  of  a  still  living  chrysalis  of  a  butterfly  which  had  only  just 
130.     changed  from  the  caterpillar,  and  the  skin  of  which  was  yet  soft, 
and  not  hardened  by  exposure  to  the  air.  Westwood  states  that  the  Euro- 
peon  species  are  found  upon  flowers  in  spruig,  but  are  very  voracious  or 
predaceous,  feeding  upon  other  insects,  and  even  devouring  such  of  their 
own  species  as  they  can  overcome,  the  females  not  even  sparing  theii 
own  mates.    The  larv®  reside  in  moist  earth,  and  are  also  carnivorous, 
feeding  upon  their  own  species  as  well  as  on  earth-worms.    They  pass 
the  winter  in  the  larva  state,  and  change  to  pupae  in  April  or  May,  the 
perfect  insect  appearing  in  two  or  three  weeks.    Westwoo<l  also  says  that 
the  snow  in  Sweden  and  the  mountainous  regions  of  France  has  been 
observed  to  be  covered,  to  a  considerable  extent,  with  an  immense  num- 
ber of  Teleplioridaa^  together  with  a  multitude  of  other  insects,  which 
were  supposed  to  have  fallen  with  the  snow,  or  to  have  been  dejwsited 
in  such  situations  by  gusts  of  wind,  after  violent  tempests  have  defo- 
liated the  firs  and  pine  trees.    Mr.  E.  Blanchard,  however,  suggests  that 
the  insects  had  previously  resided  in  the  ground  covered  at  the  time  by 
the  snow,  through  which  they  had  crept  for  the  purpose  of  obtaining  a 
fresh  supply  of  air. 

The  forty-first  family,  MalachidaSj  contains  insects  having  the  body 
soft,  oblong  or  ovate,  and  but  slightly  convex.    They  are  generally  of 
small  size  and  very  active,  being  found  uiK)n  flowers  for  the  sake  of  the 
insects  there,  upon  which  they- feed,  the  females  not  even  sparing  their 
mates  when  confined  together.    Some  of  the  European  Malachuis  have 
the  anterior  angles  of  the  thorax  and  the  base  of  the  abdomen  furnished 
with  several  red,  bladder-like  appendages,  which  the  insect  is  able  to 
contract  or  dilate  at  will.    Mr.  Curtis  thinks  these  append- 
ages may  enable  the  iusect  to  increase  or  decrease  its  gravity 
during  thght.    Kirby  and  Si)ence  regard  them  as  beiug 
employed  for  the  purpose  of  alarming  their  enemies,  bu^ 
Westwood  considers  them  as  a  portion  of  an  apparatus  fo^ 
emitting  an  offensive  eifluvia  to  be  used  for  a  similar  puri)os^ 

, ,       Collops  qtuidrimacvLlatus  (131)  (Lee.)  is  a  common  species  i^ 

131.       Maryland,  found  on  flowers.   The  insect  is  of  a  small  size,  an^ 
of  a  bright  red  color,  with  four  black  marks  on  its  wing  covers.    Th^ 
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»rty-6econd  family,   (Heridce^  contains  insects  seldom  exceeding  one 
ich  iu  length;  they  are  generally  handsomely  variegated  in  their 
dIots;  some  of  them  frequent  flowers;  others  are  found  upon  or  under 
lie  bark  of  old  trees,  stumps,  dry  wood,  &c.,  where  they  have  passed  the 
irvae  state,  during  which  time  as  larv»  they  are  predaceous,  and  feed 
rpon  the  larvae  of  wood-eating  insects.    The  first  group,  Tt7/t, 
ire  generally  oi  verv  long  and  slender  form.    Our  native  spe- 
lies,  Cjtmatodera  (Tillus)  undulata  (133)  (Say,  2,  pp.  282,638^  is 
)f  a  black  color,  with  the  thorax  marked  with  red,  &c.;  it  is 
^d  to  have  the  habits  of  a  iwtoxusj  and  was  found  hyber-   '   133. 
nating  in  laT»  winter  under  bark.    The  larva  of  the  European  species, 
TiUus  ambtUana  (134)  is  found  in  oak.  The  sub- group  2,  Cleriy  (135,)  con- 
tains insects  generally  with  moi'e  or  less  bright  red  colors,  barrea  with 
black  or  yellow.    They  freqrent  flowers,  the  honey  of  which  they  extract 
by  means  of  their  beautifully  ciliated  maxillj©.    Westwood  states  that 
in  the  larvae  state  they  are  of  a  red  color,  and  are  very  destructive 
to  bees  and  wasps,  in  the  nests  of  which  the  females  deposit  their 
eg^  daring   the   absence  of  those  insects,  and  upon  the  grubs   ot 
which  the  larvae  feed ;  when  first  hatched,  the  larva  devours  the  grub 
of  the  b^  m  the  cell  in  which  it  was  born,  and  then  proceeds  Irom 
cell  to  cell,  preying  upon  the  inhabitants  of  each,  until  it  arrives  at 
maturify.    It  then  makes  a  small  cocoon,  in  which  the  pupa  is  formed, 
and  the  i)eifect  insect,  when  fully  developed,  escapes  from  the  nest,  the 
hardness  of  its  covering  suflicieutly  protecting  it  from  the  stings  01  the 
bees.  The  European  species  ( 136),  Glerus  apiarius^  selects  the  hive  bee,  while 
Cknu  alvearius  (137)  chooses  the  mason  bee  as  food  for  its  young;  while 
CkrusfThamisimusJ/armicariiiSj  (138,)  also  European,  according  to  Leu- 
nis,  is  found  upon  rotten  or  newly  telled  timber,  especially  of  fir,  under  the 
barlt  of  which  the  larvae  reside,  devouring  and  destroying  wood-boring 
insects.   In  the  Practical  Entomologist,  vol.2,  p.47,  the  larvaof  our  native 
Thanaaimus  (PseudoclertisJ  nigripes  (139)  (Say,  2,  p.  122)  is  said 
to  prey  upon  the  larva  of  Hylesinus  aculeatus^  a  wood-boring  beetle ; 
and  the  insect  itself  has  been  taken  under  the  bark  of  trees  in 
Maryland  ml  winter.    The  beetle  has  the  thorax  and  upper  part  of 
wing-covers  of  a  red  color,  while  the  lower  part  of  the  eJ^-tra    139. 
is  black,  barred  with  a  creamy  yellow.    Our  native  Pseudoclerus 
ichneumonetis  (l-iO)  (Fab.)  was  found,  in  almost  incrcdiblenumbors, 
in  the  interstices  of  the  bark  of  rod  oak,  by  Mr.  Fay,  in  winter, 
and  also  was  taken  in  Maryland  under  the  bark  of  trees.    The 
colors  of  this  insect  are  also  red,  black,  and  yellow,  but  difter- 
^    ently  marked  from  T.  nigripeSj  above  mentioned,  and  is  also  some- 
what larger  in  size.    Group  3,  Hydnocerij  contains  small  insects  having 
somewhat  the  form  of  Cicifidela^  and  are  found  on  the  leaves  of  trees  5  they 
are  ver>  active,  and  take  wing  easily.  Hydnocera  (  Glerus  J  humer- 
<^«(141)  (Say,  2,  p.  122)  is  not  uncommon  in  Maryland;  it  is  a 
^ery  ^all  insect  of  a  black  color,  with  two  red  patches  on  the 
^^  upjier  and  outer  edge  of  the  wing-covers.     Orthapleura 
/]\  damkomia  (142)  (Lee),  Erwplium  ^Aoroaci/wi. (Say,  2,  p.  120, 
yl  J^&c,)  is  a  small  beetle  of  a  bhick  color,  with  red  head  and 
iti.  thorax;  the  antennae  have  three  projecting  processes, 

somewhat  resembling  the  horns  of  a  stag,  hence  its  name.  i4i. 
K  wag  found  in  Maryland,  on  logs  cut  for  fire- wood  in  the  spring.  Ot 
{ie  group  2,  CoryneteSy  l)r.  Leconte  says  that  our  species  of  Necrobia 
Jave  been  introduced  from  Europe;  they  feed  on  animal  material  in 
^^<>Q8e8,  and  on  carrion  in  the  open  air.  Coinjnetcs  (Necrobia)  rufipta  (143) 
ffab.)  is  a  very  small  beetle  of  a  metallic  greenish  color  and  browuida 
7 


98 


AGRICULTURAL  REPORT. 


14a 


legs,  and  was  found  in  cheese  in  Maryland ;  while  JSecroi 
violnccus  (144)  is  taken  on  dried  meat  and  carrion ;  it  also  frequei 
flowers.  Leunis  states  that  this  beetle  is  a  cosmopolite,  and 
both  larva  and  perfect  state  it  is  prcdaceous  and  destroys  otl 
inserts. 

The  forty-third,  fam^y  LymcTi/lidWy  contains  the  much-dread 
infnnitLym€xyloiinavale(lir))  of  Europe,  which  is  so  destructi 
to  ship  timber  in  Northern  Euiope.  The  third  joint  of  the  maa 
lai'y  palpi  of  the  male  of  this  species  emits  numerous  long  and  pOc 
branchCvS,  like  a  piece  of  coral.  The  use  of  these  api^endages  is  as  3 
unknown.  The  larvae  feed  on  w  ood,  and  are  ver>'  common  in  oak  fore« 
in  Northern  Europe,  the  timber  of  which  it  perforates  and  greatly  injxm 
it  was,  indeed,  so  abundant  in  the  dock -yards  of  France  and  Swed 
as  to  occasion  much  damage.  In  order  to  guard  against  their  attacl 
it  has  been  sugf^ested  to  sink  the  timber  under  water  at  the  time  of  t 
appearance  of  the  insect  in  its  perfect  or  beetle  state.  No  danger,  ho 
V  yever,  is  to  be  apprehended  from  our  native  species,  ^mexvl 
s22b^  sericcuyn,  (14G)  or  silky  timber  beetle  (Harris,  p.  58;  Fitch,  1857, 
\f  792),  which  also  feeds  on  wood,  and  makes  long  cylindrical  burrow 
.^    \  in  oak  and  other  forest  trees.  This  insect  is  of  a  brown  color,  with 

/.  h  silky  appearance.  The  larvae  of  Hylocostm  Americanus 
^  \  (147)  (Harris,  p.  59;  Fitch,  1858,  p.  792)  also  fcod  upon  the 
»46.    oak  and  other  forest  trees. 

Some  of  the  forty-fourth  family,  Cupesidce^  also  probably 
feed  on  wood,  as  our  native  species.  Capes  concolor  (Lee.)  (148)  C, 
cinerea  (Say,  2,  p.  643),  is  found  under  bark  of  decaying  trees, 
and  is  common  about  old  frame  houses.    The  color  of  the  insect  is  ye 
lowish  brown,  variegated  with  blackish. 

The  forty-hfth  family,  Ptinidw,  (149)  contains  insects  of  small  size,  of  ovi 
or  sub-cylindrical  shape,  generjilly  short  and  obtuse  at  each  ena ;  the 
colors  are  usually  obscure ;  when  touched,  they  counterfeit  death ;  the 
movements  are  slow,  and  it  is  not  often  that  they  make  use  of  the 
wings.  These  insects  are  found  in  wood  of  old  houses,  furniture,  rott€ 
palings,  stumps  of  trees,  «S:c.,  which  they  and  their  larvae  peiibrate  wit 
round  holes  in  every  direction ;  these  holes  are  tilled  with  a  very  fin 
powder  formed  from  the  gnawed  wood  and  with  their  excrements.  Tl 
larvai  of  some  also  destroy  grain,  skins,  and  collections  of  natiirj 
history.    i)r.  Lccoute  states  that  these  insects  have  been  transiwrtt 

by  commerce  over  the  whole  globe.  The  lar\'®  < 
Pi  inu.s  fur  (150)  (Linn.),  hicmeralis  (Say,  2,  p.  641),  are  vei 
destructive  to  woolen  cloths,  grains,  collections  of  drie 
l)lants,  insects,  stuffed  animals,  as  birds,  i&c;  and  al» 
«i  f}T\    »      according  to  Andouin,  in  provisions  of  lloui*  and  mea 

/Cm  "^^^^  insect  is  sluggish  during  the  day,  but  at  nigl 

V  I  commits  its  depredations,  and  may  be  attracted  I 
'  '  V  moistened  plant  stems  or  pieces  of  linen  at  night,  tht 
shaken  out  and  killed  in  the  morning.  The  beetle 
very  small,  with  long  antemue,  and  of  a  light  chCJ 
nut-brown  color,  with  whitish  markings  on  itswiu 
covers.  Cccnocara  oculata  (Lee),  (151)  Dorcafof 
fiimilis  (Say,  2,  p.  642),  was  found  by  Mr.  Jac 
Stauftcr  in  puil'-bails  (fuugi)^  The  larvte  of  Sitodre 
(Anohium)  panicca  (152)  are  of  a  whitish  color  a 
cmncdform;  when  full  grown  they  construct  ^ 
themselves  a  cocoon  of  soft  sUky  matter,  mis 
with  the  substances  on  which  they  have  fed ;  beft 
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dumging  into  the  pupa  state  it  appears  that  the  larva  has  the  instinct 
to  continue  the  boring  of  its  burrow  until  it  has  nearly  reached  the 
sorfiace,  so  that  only  a  snuill  barrier  remains,  which  the  b^tle  can  pierce 
without  difficulty.  The  perfect  insects  generally  appear  during  the 
hottest  part  of  summer.  Dr.  Horn  states  that  the  pupa  state  only  lasts 
four  or  five  days.  Both  larv»  and  perfect  insects  feed  upon  stale  bread, 
oatmeal,  ship-biscuit,  specimens  of  natural  history-,  ginger,  rhubarb,  red 
or  Cayenne  pepper,  and  even  cantharides  or  the  blister  flies  of  the 
druggists.  In  Mainland  they  have  been  found  in  great  numbers  in 
teed  wheat.  The  insects  Anobium  tesselatum  and  striatum^  in  Europe, 
have  acquired  the  common  name  of  "  death-watches,"  from  the  noise 
irhich  they  make  during  the  pairing  season  by  striking  their  jaws  on 
ihe  object  upon  which  they  are  stationed,  by  way  of  signal  to  their 
iiates,  which  is  answered  in  the  same  manner  by  the  other  sex.  The 
loise  thus  produced  somewhat  resembles  the  ticking  of  a  watch,  and  is 
regarded  by  the  common  people  as  a  superstitious  omen.  Our 
lative  insect  Ptilinus  ruficomis  (153)  (Say,  2,  p.  119)  is  merely 
nentioned  here ;  a«  a  European  species,  Ptilmus  pectenioornis, 
jccording  to  Leunis,  is  called  by  the  Germans  "  book-worm," 
Irom  the  destruction  it  eft'ects  in  books.  The  larvae  also  bur- 
row into  wood,  piercing  it  in  every  direction  with  cylindrical 
borrows;  it  attacks  oak,  beech,  maple,  and  hazel.  The 
MitennaB  of  our  native  P.mficornis  appear  beautifully  pectin- 
ited  at  the  ends  when  examined  with  a  magnifying  glass;  the  insect 
is  of  a  dark  brown  color,  with  rufous  legs  and  autenuje.  Sub-family  3, 
Bo^Mchidofy  consists  of  insects  elongate  in  form,  with  their  heads 
isoally  defiexed  and  protected  by  the  thorax,  which  forms  a  kind  of 
toed.  In  the  tribe  Psoini^  however,  the  head  is  prominent,  and  not 
W)vered.  The  first  tribe,  Endecatominij  have  the  thorax  with 
a  (hstinct  lateral  margin ;  our  native  species  Endecatomus 
r^gasrts  (154)  (Lee.)  is  found  in  fungi,  and  has  been  also  taken 
under  the  bark  of  tulip  poplars.  The  inse<5t  is  of  a  dark  or 
brownish  black  color,  and  has  the  wing-covers  rugose  or 
rough.  The  second  tribe,  Bostrichinij  consists  of  insects  small  ^ 
or  moderate  in  size,  of  a  cylindrical  form,  with  head  deflexed, 
and  covered  by  the  hood-like  projection  of  the  pro-thoi-ax. 
Sjfnoxylon  (Apate)  bamlare  (155)  (Say,  2,  p.  180),  or  the  red-shouldered  apate 
(Pitch,  1850,  p.  441 ),  bores  in  hickory  wood  to  a  considerable 
depth,  preferring  the  hard  central  wood.  The  pupa  state  is 
assumed  without  any  special  preparation,  and  the  perfect  insect 
^hen  fully  formed  turns  at  almost  a  right  angle  and  emerges 
throagh  a  hole  in  the  bark ;  the  transformations  from  the  larva 
totbt?  pupa  state  are  made  in  a  very  short  si)acc  of  time  (Dr. 
Horn).  Dr.  Fitch  states  that  this  insec^t  bores  small  holes 
^owaixl  the  heart  of  the  trunk,  and  the  pupa  is  formed  at  the 
^'^tlof  thisbunow;  the  beetle  attacks  the  shag-back  hickoiy,  and  has 
^'isM)  been  taken  in  Marvland  from  the  elm.  The  color  of  tbe  beetle  is 
black,  with  a  red  patch  on  the  upper  part  or  shoulder  of 
each  wing-cai?e.  The  larvtc  of  A  mphkvms  {Apate)  bicanda- 
t\  tm  (156)  (Say,  2,  pp.  180  and  C^L'),  or  apple-twig  borer  of 
^  Dr.  Fitch,  1856,  p.  330,  peHbrate  the  twigs  at  the  buds, 
making  holes  some  inches  in  length  ui  the  heart-wood, 
^us  causing  the  twigs  to  wither  and  die.  Tbe  insect  is  of  a  dark 
!^]or.  Rhizoperthapunllu  {Lee.) ^  (^157)  a  very  small  brown  beetle,  157. 
I^said  by  Dr.  Leconte  to  be  found  in  wheat.  Tribe  3,  Psoini^  consists  of 
^sects  of  large  or  moderate  size,  having  the  head  proinmeut,    Tfefe 
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8i>ecimeii  flared,  Polycaan  Stoutiiy  (158)  waa  seut  to  Mr. 
XJ^e,  from  Fort  Tejon ;  of  it«  habits,  however,  nothing  ig 
known. 
As  the  first  part  of  Dr.  Lcconte's  valuable  dassificatioD 

^ends  here,  and  the  second  part  has  not  yet  been  pub- 
lished, the  arrangement  of  the  families,  &c.,  is  continued 
I  from  Dr.  Leconte's  list  of  the  Coleoptera  of  North  America, 
part  Ist,  published  by  the  Smithsonian  Institution,  taking, 
however,  only  such  beetles  as  may  be  interesting  to  the 
158.  youn^  entomologist>,  from  either  their  habits  or  their  food 

The  family  TenSrioniddB  consists  of  insects  generally  of  an  oblong 
or  ovate  form,  depressed  or  but  slightly  elevated,  having  the  thoraa 
square  or  trapeziform,  and  as  broad  behind  as  the  base  of  the  wing^ 
cases  (Westwood).  Some  of  these  insects  are  found  in  wheat,  others  is 
decaying  vegetable  substances,  in  fongi  (Boleti),  and  under  bark  (^ 
trees.  The  larva  of  our  native  Centranopus  calcaratus  (159)(Lec* 
inhabits  black-oak  stumps ;  the  pupa  state  lasts  only  abou 
two  weeks  (Horn).  The  color  ofthe  beetle  is  black.  The 
larva  of  Xylopintts  saperdoides  {IGO)  (Lee.)  also  inhabits 
black-oak  stumps :  and  the  beetle,  which  is  of  a  dark 
brown  color,  has  been  taken  from  u;ider  the  bark  of 
trees  in  midwinter  in  Maryland.  The  well-known 
meal-wonn  is  merely  the  larva  state  of  a  black  beetle,  Tenehrio 
«ioW<or,(161)  which  frequents  bake-houses,  corn-mills, 
and  granaries,  where  it  does  much  injury  by  devouring  meal, 
flour,  bran,  &c. ;  it  is  also  very  destructive  to  ship-biscuitc 
packed  in  casks,  which  when  opened  are  found  to  be  eaten 
through  by  these  larvae  and  beetles.  The  laiTJB  change  or 
shed  their  skins  several  times,  and  are  about  an  inch  m 
length,  of  a  cylindrical  and  linear  foi*m,  very  smooth  and 
glossy,  and  of  a  yellowish  omuge  color.  The  pupa  is  formed 
without  the  larva  pre\iously  making  any  cocoon,  and  the  i>erfect  inseet 
comes  forth  in  about  six  weeks,  more  or  less,  according  to  the  heat  of 
the  weatiier.  These  meal  worms  are  bred  by  bird  fanciers  in  Europe  in 
dose  earthen  or  metallic  vessels  containing  stale  bread,  flour,  &c.,&c., 
for  the  purpose  of  feeding  nightingales,  &c.,  and  in  this  country  T^'onld 
be  an  excellent  change  of  diet  for  caged  mockingbirds.  Mr.  Curtis  states 
that  an  allied  S|>ecies,  Tenebrio  obscurus  (1G2)  (Lee.),  probably  does  more 
damage  than  the  above-mentioned  insect,  as  the  Tenebrio 
molitor  prefers  damp  and  damaged  flour ;  whereas  1\  obscur^ 
prefers  that  which  is  dry  and  sound.  This  insect  is  found  in 
all  three  stages  of  larva,  pupa,  and  perfect  insect  at  the  samo 
time.  The  European  beetle,  Uloma  comuta^  is  said  also  to  bo 
grain-feeding  in  its  habits,  and  to  be  found  in  bake-houses 
in  London.  Our  native  si>ecies,  OUyina  culinaris  (103)  and  impreisay 
were  taken  under  the  bark  of  trees  in  Marylan<l,  in  sprinff  ? 
both  of  tliese  beetles  are  of  a  brown  color.  Boletothertis  {Boleto- 
phagus)  comuUis  (164)  (Lee.)  was  found  in  fungi  in 
Maryland.  Ilopolcephala  bicomis  (165)  (Lee.),  so 
called  from  the  two  horn-like  processes  on  the  head 
of  the  male,  is  a  very  small,  metallic  green-colored 
beetle,  very  common  in  filaryhmd,  under  bark  of 
trees  or  in  Boleti y  in  the  spring.  Ilypophl(sm  paraU 
ellus  (166)  (Lee),  a  very  small  brown  beetle,  was  ^ 
found  in  passages  and  holes,  gnawed  under  the 
bark  of  pine,  in  Maryland.   Helopa  viicaiiSj  (167),  a  medium  size,  qr  mtliQi 
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ar(^o  beetle,  of  a  bcautiftir  metallic  green  and  bronze  color,  was  taken 
it>m  under  the  bark,  or  in  decayed  cavities  of  oak  trees, 
in  spring.  These  beetles  were  fi^quently  found  collected 
logether.  to. the  number  of  eighteen  or  twenty,  in  one  hole. 
Many  or  the  family,  CistelvdaSj  are  found  upon  flowers  or 
leaves,  or  in  hedge  rows ;  their  larvae  are  said  to  reside  in 
rotten  wood.  The  larva  of  the  European  species,  Cistela 
ceramboidesy  was  found  in  oak,  in  the  month  of 
March.  Our  common  species,  Cistela  sericea  (168)  kh. 
(Say,  2,  p.  150),  is  very  common  in  Maryland,  on  flowers  in  kite 
summer  and  autumn.  The  insect  is  of  a  brownish  or  cloy  color. 
The  Lagriidm  have  the  head  and  thorax  considerably  narrower 
than  the  wing-cases,  which  are  of  a  soft  and  flexible  consist- 
ence. The  insects  are  found  in  Europe  in  woods  and  hedges, 
^®-  or  upon  various  plants.  Like  the  cantharidie,  their  bodies 
are  soft,  and  their  motions,  when  on  the  wing,  are  active,  although 
they  creep  but  awkwardly ;  when  disturbed  they  are  said  to  possess  the 
power  of  counterfeiting  death.  Lyonnet  states  that  the  larvae  of  the 
European  si)ecie8,  Lagria  hirta^  is  found  under  dead  oaky^.  jy 
leaves,  on  which  it  feeds.  Our  native  species,  Anthomacra  aenea  ^\f(r 
(169)  f  Lee),  was  taken  on  flowers.  The  larvae  of  the  family 
niroairaidw  are  generally  found  under  the  bark  of  trees  or 
rotten  wood.  The  European  species,  P.  ooficinnea^  (17^)>  is  found 
under  the  bark  of  birch  and  in  the  trunks  of  decaying  oaks.  i®- 
Theimagoof  our  native  species,  PyrochroaflabcllataillQ)  (Lee.),  was  taken 
in  flowers.  The  wing-covers  of  this  beetle  are  of  a  black  color,  while  the 
thorax,  head,  and  feet  are  reddish.  Westwood  states  that  our  species 
Pyrochroa  dendroides  (West.),  Dendroides  canadensis  (171)  (Lee.), 
is  extremely  rare  in  North  America,  and  was  found  by  Messrs. 
^  R.  and  C.  Lewis  in  May,  beneath  the  bark  of  maple  trees,  of 
J  jC  which  the  cross- ways  of  the  great  Huron  road  are  made.  The 
jlly^  males  are  distinguished  by  their  beautifully  plumose  antennae. 
'^ »  One  of  the  i^m\\^^Anthicidw^NoioxxiLsmonodxm{lTl)  (Lee.), 
*^*  is  a  small  beetle  of  very  remarkable  form,  having  the  front 
P*rt  of  the  thorax  projecting  somewhat  like  a  blunted  horn  over 
the  head ;  this  peculiarity  is  not  confliied,  as  in  some 
of  the  Lamellicom  beetles,  to  the  male  alone.  This  in- 
sect is  of  a  blackish  color,  with  red  thorax,  and  was 
taken  plentifully  on  the  flowers  of  cotton.  The  Mdan- 
dryini  reside  chiefly  under  the  bark  of  trees;  the  larvae 
of  Synchroa punctata  (Lee.)  (173),  Melandrya  nmhrina  (Mels.),live 
in  rotten  oak  stumx)s,  and  the  pupa  state  lasts  about  a  week 
The  beetle  is  of  a  brown  color. 
Insects  of  the  family  Mordellidce  have  the  body  elevated,  and 
^ed  with  their  heads  inserted  very  low ;  in  habits  they  are 
^ve,  fly  with  rapidity,  and  leap  well.  The  larvaj  of  the  Euro- 
pe species,  Mordella  pus^illaj  (174),  is  found  in  the  stems  of  the 
^arndnum  vulgare,  or  horehound,  feeding  upon  the  medullary 
^bfitance;  the  pupa  is  formed  in  June,  and  the  imago  in  July, 
y^ native  si)ecies,  Mordella  octopiinctata^  (174),  is  taken  on  flowers 
^Maryland,  and  is  a  small  beetle  of  a  black  color,  beautifully, 
^^egated  and  marked  with  yellow.  174. 

The  family  Rhipiphoridce  are  probably  parasitic  in  their  habits,  as  the 
^pean  species.  Bhipiphortat  paradoxus  is  said  to  iniiabit  the  nests  of 
*« common  wasp;  hence  Latrielle  observes  it  has  been  inferred  that  it 
^bsifits  in  that  situation  in  the  larva  state,  and  is  probably  nourished 
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by  the  wasps  as  their  own  offspring.  Westwood  also  states  that  1 
larger  specimens,  which  are  much  more  rare  than  the  sma] 
ones,  are  unilbrmly  found  only  in  the  cells  of  the  female  was 
The  larvae  of  another  Euro]>ean  8i)ecies,  R.  hnnmoulatm^  (I 
j  j^:/ 1  reside  in  the  roots  of  the  ^iA<i&cyTigo(  Ei^yngiumcampestrej^vih 
I  ^^/  ^^  perforated  in  the  center;  it  is  not,  however,  impossible  t 
these  larva)  may  be  ]mrasitic  on  some  larva,  residing  in  si 
situations.  Wlien  full  gi'own  it  works  its  way  out  of  the  re 
175.  and  forms  a  ])edanculated  cocoon  the  size  of  a  nut,  attach 
to  the  stem  of  the  plant.  Our  native  species,  Rhipi- 
phorus  Sayi  (175)  (Lee),  bicolor  (Say,  2,  p.  lt>3),  is 
rather  common  on  flowers. 

The  family  Stylirpidce^  ( 1 70)  contains  only  very  small 
insects,  wliich,  at  the  tirst  glance,  do  not  appear  to 
belong  to  the  Coleoptera,  or  beetles,  at  all.  These 
insects  are  of  a  dark  or  black  color,  and  are  para- 
sitic on  bees  and  wasps,  between  the  rings  of  the 
abdomen  of  which  their  lai  vse,  according  to  Leunis, 
run  about  or  spring  like  Podura  (spring  tails).  The  perfect  insect  hi 
however,  been  okserved  to  work  its  way  out  of  the  body  of  the  bee, 
or  in  which  it  had  formerly  resided. 

The  family  Mcloidcd  is  distinguished  by  the  head  being  dilat 
behind  the  eyes,  and  then  suddenly  narrowed  into  a  small  neck,  and 
the  claws  of  the  tarsi  which  are  bitid  (cloven  in  two).  These  iiise< 
are  much  variegated  in  their  colors,  and  generally  of  moderate  sis 
some,  however,  are  quite  large;  in  the  larva  state  they  subsist  up 
vegetable  substances ;  a  few,  however,  are  parasitic  upon  other  insec 
in  the  larva  state.  A  portion  of  then)  coiuiterfeit  death  when  alarms 
while  many  emit  a  thick  yellowisli  tluid  from  the  aiticulations  of  t 
legs,  &c.,  of  an  unpleasant  scent.    Many  of  these  beetles  possess  stro 

vesicatory  |>o\vers,  and  are  employed  externally  for  t 
purpose  of  raisini^  blisters.  Our  native  species,  Mc 
aiVjmiicoUis{\ll)  (Say, 2,  p.  lOG),  or  ** narrow-  necked  oil  Ix 
tie,''  (Harris.  ]>.  \\\))  is  of  a  steel  blue  color,  and  found 
butter-cups  in  the  autumn;  it  has  likewise  been  tiik 
on  the  leaves  of  the  common  i)otato.  Westwood  stilt 
that  the  feiiK.les  of  an  European  Meloe  burrow  into  t 
earth,  aiul  there  deposit  a  large  mass  of  yellow  eg{ 
atr^i^lutinated  toii^ether.  The  larvai  when  liatched  a 
iT^-  exceedingly  actixe  in  their  movements,  and  attach  the 
selves  to  flies,  bees,  &c.,  which,  it  is  Sivid,  they  suck.  Latrielle  sugge' 
that  these  larvjc  mount  upon  the  bodies  of  bees,  &c.,  in  order  tohetN 
ried  by  them  into  their  nests  underground,  where  they  feed  upon  t 
food  laid  up  as  a  store  for  the  young  bees;  this  opinion  has  also  be 
adopted  by  Erichson  and  Brandt,  but  Westwood  tliinks  that  all  th( 
authors  neglect  the  fact  that  tlie  larvae  are  also  found  upon  Syrphi 
and  Mmvliicc  (two-w:inged  tiies)  as  well  as  upon  l)ees.  -Leunis  stal 
that  the  female,  in  the  spring,  lays  at  intervals  of  two  to  three  wee 
her  numerous  eggs  in  a  hole  in  the  ground,  which  she  excavates  in  sun 
places;  after  foiu-  or  five  weeks  the  young  are  hatched,  of  a  yellow  col 
and  strikingly  resemble  fleas.  They  then  creep  to  the  flowering  plai 
which  are  visited  by  fossorial  or  digging  wasps  and  bees,  also  by  tT 
winged  flies,  that  are  themselves  also  parasitic  in  the  nests  of  Hymen* 
terous  insects,  and  fasten  themselves  to  these  insects.  Thepertectb 
ties  crawl  slowly  on  the  ground  or  among  the  herbage.  Tigrania  (Hon 
•anguinipennU  (178)   (Say,  2,  p.  166)  is  somewhat  rare  in  Marylai 
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Westwood  states  that  the  larva  of  a  South  American  species, 
Horia  mcumlatay  destroys  the  larva  of  a  wild  bee  (Xylocop;i), 
which  makes  its  cells  and  deposits  its  eggs  in  the  trunks  of  treoy. 
It  has  been  conjectured  that  the  larva  of  the  Uoria  feeds 
upon  the  stores  of  food  laid  up  for  the  larva  of  the  Xylocopa,^ 
178.  and  which  is  consequently  starved  to  death., 
Macroba^is  Fabricii  (179)  (Lee),  -Epicauta  or  Cantharis  cinerea 
(Harris,  p.  138),  is  exceedingly  common,  and  feeds  on  the 
foliage  of  honey  and  common  locust,  wild  indigo,  potato, 
EugUsh  bean,  &c.,  &c.  It  also  has  been  accused  of  injuring 
the  young  Unit  of  the  apple.  The  perfect  insect  is  of  a 
gra}isli  ash  color.  The  egg  is  deposited  in  the  ground  by  ito. 
flie  female,  and  hatches  in  about  a  month;  the  larvae  live  under 
ground  on  roots,  &c.,  while  the  perfect  beetles,  during  tbe  summer  at 
night  or  in  cloudy  weather,  devour  the  foliage ;  during  the  day-time  they 
bury  themselves  in  the  ground  or  hide  under  leaves,  moss,  gra«s,  &c., 
eating  mostly  in  the  mornings  and  evenings.  This  species 
of  beetle  is  said  to  be  exceedingly  destructive  in  Massachu- 
setts. 

The  black  Cantharis,  or  Blister-fly,  Upicauta  penn- 
^sijlvanica  (Lee),  (180)  Cantharis  atrata  (Harris,  p.  139), devours 
the  foliage  of  the  potato  and  various  flowers,  such 
^J^.  as  the  China-aster,  and  is  vory  abundant  in 
the  flowers  of  the  golden-rod  (Solidago),  Epicanta  cinerea 
(Lee.),  (181)  Cantharis  martjinaia  (Harris,  p.  117),  or  the 
''margined  cantharis,"  so  called  from  the  light  ash-colored 
Baargin  around  the  wing  covers,  devoms  the  foliage  of  the 
clematis  and  butter-cup,  mostly  near  the  groimd.  Epicauta 
(CantharvtJ  vittata  (182)  (Hanis,  p.  137),  or  striped  Can- 
tharis, is  of  a  yellow  orange  color,  having  two  black,  Ion-  isi. 

gitudinal  stripes  on  each  wing  cover;  it  destro} s  the  foliage 
of  the  potato  and  other  vegetables ;  it  also  is  very  destruc- 
tive to  various  flowers.     Epicanta  strigosa  (Lee.)  (183)  was 
found  in  South  Carolina,  eating  holes  in  the  flowers  of  cotton. 
Pomphopca  (Lytta)  Aenea  (184)  is  of  a  dark  color  with  some- 
thing of  a  metallic  lustre,  and  was  taken  in  Mary- 
laud  in  May,  as  it  was  just  emerging  fi'om  the  earth. 
The  larva  of  the  European  sjiecies  of  Zonitis  (185) 
j!Wj^  is  said  by  Latrielle  to  inhabit  the   nests  of  certain 

yy^    bees  in  the  spring.    Our  native  Zonitis  Xenwgnor    C 
A  \   ^^^^^  atripennis  (180)  was  taken  on  flowers  in  Mary-r/ 
^^   ^^  land.    The  wing  cases  of  this  insect  ar 
or  blackish  color,  while  the  heatl,  thorax, 
the  legs  are  red. 
Of  the  habits  of  the  family  Ccphaloidw  little  is  known.    Our  native 
Cephaloon  lepturides  (18(j)  (Lee.)  was  taken  on  flowers; 
the  insect  is  of  a  dirty  bro\\Ta  color. 

The  family,  OedemeridWj  (187)  often  have  the  body 
long  and  narrow,  with  the  wing  cases  broader  than 
the  head  and  thorax.    They  frequent  flowers,  espe- 
cially those  of  the  umbellifera?.  They  fly  with  agility, 
but,  when  walking,  their  motions  are  rather  slow. 
187.       Our  native  species,  Nacerdes  melanura  (Lee),  (187)      ^*^- 
Mmera  apicalis  (Say,  L*,  p.  GGl),  is  of  a  red  color  with  the  ends  of  the 
^^g  cases  black.    The  i)erfeet  beetle  was  taken  on  flowers. 
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Tbeil/2/ofen{?€Pwillbepassedover,astheirhabitsarenotyet  known;  the 
perfect  insects,  however,  bave  Wen  taken  on  the  leaves  of  shrubs  and 
trees.    Little  has  hitherto  been  known  also  of  the  habits  of  the  Pythin(z, 
The  European  species,  Pytluo  depressus^  (188)  is  found  under  the 
bark  of  iiines  in  Sweden.    Our  native  species,  Pytho  americmusj 
(189),  was  found  in  Maryland,  under  the  bark  of  pine  trees,  in  the 
month  of  March,  in  the  nests  or  oval  cocoons  of  the  KhagiumlxM- 
aturrij  where  the  larva  or  pujia  of  the  Bhagium  had  evidently  been 
^  devoured,  most  probably  by  either  the  larva  or  the  perfect 
189.     beetle  of  the  Pytho.    These  last-named  insects  were  perfectly 
fresh,  as  if  only  just  emerged  from  the  pupa  state ;  at  least  twenty  8i)eci- 
mens  were  taken  from  one  pine  log  at  the  same  time ;  and,  although  all 
the  other  logs  in  the  newly  cleared  field  were  carefidly  examined,  and 
almost  all  had  the  cocoon  of  the  Rliagium  under  the  loose  bark,  not 
another  Pytho  could  be  discovered.    As  the  first  part  of  Dr.  Lecoute's 
list  of  the  coleoptera  of  the  United  States  ends  with-  the  PythidfiB,  and 
the  second  jiart  will  probably  be  published  shortly,  in  which  the  arrange- 
ment of  the  families,  names,  &c.,  &c.,  of  many  insects  will  doubtless  be 
changed,  it  has  been  thought  advisable  to  defer  finishing  this  paix?r 
until  the  publication  of  that  work  by  the  Smithsonian  institution. 

PART  II. 

The  following  is  an  alphabetical  list  of  some  of  the  principal  vegetable 
and  also  animal  substances,  either  frequented  or  injured  by  beetles,  {Co- 
leoptera^) with  the  names  of  the  beetles  frequenting  them  : 

As  it  would  occupy  too  much  space,  in  this  necessarily  brief  list,  to 
enumerate  all  the  vegetable  and  the  animal  substances  injured  by  the 
beetles  already  mentioned,  it  may  be  necessary  to  state  that  such  only 
are  named  in  this  list  as  have  been  already  spoken  of  in  Part  1,  and  are 
either  the  result  of  personal  observation,  or  are  quoted  from  the  best  and 
most  reliable  authorities. 

Ants'  Nests  : 

Insect,  Scydnuvnidw^  partly,  (21,)*  found  in. 
Insect,  Piscl^phidoe^  partly,  (22,)  iound  in. 
Insect,  Cluviger /oveolatunj  Europe,  (23,)  found  in. 
Insect,  Ilistrinij  minute  species,  Eiu-ope,  (27,)  found  in. 

Apple,  (Pyrus  Malus  :) 

Larva,  Lucanus  damaj  (51,)  wood. 
Insect,  iScrica  iricoiory  (G4,)  foliage. 
Insect,  Macrodaciylus  Huspinostm^  {(jo^)  foliage. 
Insect,  Lachnosterna  qiiercinaj  (07,)  foliage. 
Insect,  Lachnosternu  micanSj  (08,)  foliage. 
Insect,  Lachnostema  hirtlcula^  (01),)  foliage. 
Insect,  Holotrichia  crenulata^  (70,)  foliage. 
Insect,  Tnchestes  triatis^  (71,)  foliage. 
Insect,  Polyphylla  variolosaj  (72,)  foliage. 
Insect,  Osmoderma  scabra^  (8o,)  foliage.f 
Insect,  Osnwdcrma  eremicola^  (^(ij)  foliage.? 
Larva,  Dicerca  divaricata  (91,)  eats  wood. 
Larva,  Ghrysobothris/cmorata^  (07,)  eats  wood. 
Larva,  Alaus  oculatus^  (l^^j)  eats  wood. 
Larva,  Alavs  myops^  (108,)  eats  wood. 


*  The  numbers  in  parentheses  refer  to  Part  I,  of  thU  paper. 
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Larva,  Amphyccrus  McaudatuSj  (156,)  eats  wood. 
Iiisect,  Macrobasis  fabricUj  (179,)  iiyures  yoimg  friiit. 

PEICOT :) 

Inject,  Cctonia  hirta^  Earope,  (SI,)  flowers  j  eats  nectaiy. 

SH,  (FHAXTNUS :) 

Insect,  Xyloryctes  safyru^y  (78,)  taken  near  root. 
Insect,  Dynastes  tityruSj  (SO,)  taken  on  root. 

8TEE,  China  : 

Insect,  Upicautu  pcnnsylvanicay  (180,)  eats  flowers. 
iUATic  Plants  : 

Insect,  nydropMlns  piceusj  Europe,  (13,)  eats  foliage,  &c. 
CON: 

Larva  and  Insect,  JDennesfes  lardariuSj  (49.) 

BK  OF  Teees  : 

Insect,  Psclaphidce.  some,  (22,)  found  under  or  feeding  upon. 

Lisect,  StaphyliniacCj  (25,)  found  under  or  feeding  upon. 

Insect,  Hiateridcej  (27,)  found  under  or  feeding  u[)on. 

Insect,  Nitidulim  (32,)  found  under  or  feeding  upon. 

Insect,  Ipinij  (34.)  found  under  or  feeding  upon. 

Insect,  Trogositiaw,  (35,)  found  under  or  feeding  upon. 

Insect,  Trogosita  maurltanica^  (35,)  found  under  or  feeding  upon^ 

Insect,  ColydiidWj  (37,)  found  under  or  feeding  upon. 

Insect,  Aulfiiiium  paraldlapipedumj  (38,)  foiuid  under  or  feeding 

upon  pine. 
Insect,  iSylvanus  Udentatus^  (40,)  found  under  or  feeding  upon 

chestnut. 
Insect,  Xausibins  dcnIMus,  (42,)  found  under  or  feeding  ux)on. 
Insect,  MycctophagidWy  partly ^  (44,)  found  under  or  feeding  upon. 
Insect,  Eucnemis  amccnicornis,  (100,)  found  under  or  feeding  upon. 
Insect,  Melanotus  communis^  (iJ4,)  found  under. 
Insect,  Zcnoa  picea,  (li^>>)  found  imder  or  feeding  upon. 
Insect,  ElUchnia  corrtmca,  (125,)  found  under. 
Insect,  Cymatodera  undulata,  (133,)  found  under. 
Insect,  Ffiaidoclencs  niyripesj  (139,)  found  under. 
Insect,  Pseudo  clo'us  ichneumaneus,  (140,)  ibund  under  oak. 
Insect,  Cvpes  concolor,  (14^,)  found  under  or  feeding  upon. 
Insect,  TenebrioidcCj  partly j  (159,)  found  under  or  feeding  upon. 
Insect^  Xyl()pi7ius  saperdoidcsy  (100,)  found  under  or  feeding  upon. 
Insect,  2l€landryidw^  (173,)  found  under  or  feeding  upon. 

LLEY,  (IIORDEUM :) 

Insect,  ZahruB  gihhuSy  Europe,  (8,)  gTain. 

^UBH  Bean,  (Yicia  Faba  :) 

Insect,  Macrobasis  fabriciij  (179,)  foliage. 

;CH,  (FAGfXJS :) 

Larva  and  insect,  Trogosita  duhia,  (3C,)  in  nuts. 
Larva,  Dicerca  divaricatay  (91,)  wood. 
Larva,  Agrilus  viridisj  Europe,  (102,)  wood. 
larvskj  JPtilinus  pccUnicorniSj  Europe,  (153,)  wood. 
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Bees  : 

Larva,  Cleriy  (135,)  destroys  larv». 

Larva,  Clerus  apiariusy  Eiirope,  hive  bee,  (136,)  destroys  larvua- 

Larva,  Clerus  alceareusj  Europe,  mason  bee,  (137,)  destroys  laixa'. 

Larva,  Stylopidw^  Europe,  (17G,)  in  body. 

Larva,  Meloe^  Europe,  (177,)  parasitic  on. 

Larva,  Eoriada:,  Europe,  Xylocopa^  (l*?^?)  destroys  laivie. 

Larva,  ZonitiSy  Europe,  some  of  fiimily,  (185,)  in  nest. 

BENEFiCLiL.    (See  Peedaceous.) 

BmcH,  (Betula  :) 

Larva  and  Insect,  PrjrocJiroa  cocelneaj  Europe,  (170,)  under  barii. 

Blackberry,  (Rubus.)    (Sec  also  Bramble,  Kaspberry,  etc.) 
Larva  and  Insect,  Byturusy  Europe,  (40,)  flower  and  fruit. 

BoLETL    (See  also  Fungl) 

Insect,  Teiiehrionidw,  some,  (159,)  found  in. 
Insect,  Hoplocephaki  bicorms  (165,)  found  in. 

Bones.    (See  also  Carrion.) 

Insect,  Adelops  hirtuifj  (20,)  found  ou  bones,  Mammoth  Cave,  Ky. 

Books : 

Larva  and  Insect,  DennesUdiej  partly,  (45,)  destroys. 

Lana  and  Insect,  rtilinus peetiaicornis,  Euroi^e,  (153,)  destroys. 

Bran.    (See  also  Flour,  etc.) 

Larva  and  Insect,  Teiwhrio  molitory  (161.) 

Bread: 

Larva  and  Insect,  Trogosita  mmtritanica.,  (35.) 

Larva  and  Insect,  Sltodrepa  paniceUj  fAnobiumyJ  (152.) 

Larva  and  Insect,  Temhrlo  moUtory  (101.) 

Biscuit,  Ship  : 

Larva  and  Insect,  Sitodrcpa  panicea  (152.) 
Larva  and  Insect,  Teiiehno  vioUtory  (161.) 

Buttercup,  (Ranunculus  :) 

Insect,  Meloe  angttstieolUsy  (177,)  foliage. 

Insect,  EpicaiUa  dncrea,  margmaiaj  (181,)  foliage. 

Cantharides,  DBrED : 

Lan^a  and  Insect,  Sitodrepa  panwea,  (152.) 

Carcasses.    (See  Carrion.) 

Cayenne  Pepper  : 

Larva  and  Insect,  Sitodrepa  paniceay  (152.) 

Caterpillars.    (See  also  Predaceous.) 

Larva  and  Insect,  Calosoma  calidumy  (3,)  destroy. 
Larva  and  Insect,  Calosoma  scrutator y  (40 
Insect,  SilphidWy  partly,  (1(5.) 

Carrion  : 

Larva  and  Insect,  SUpMdoSy  some,  (16.) 

Larva  and  Insect,  Necroplwrus  marginatuSy  (17.) 

Larva  and  Insect,  Necropliorus  ainericanusy  (18.) 
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C  ASHION  : 

Lian  a  and  Insect,  Neerophila  peltata^  (19.) 
Larva  and  Insect,  StaphylmidWy  some,  (25.) 
Larva  and  Insect,  Creophilus  villosuSj  (26.) 
Larva  and  Insect,  Eistcridce^  partly,  (27.) 
Larva  and  Insect,  NitidulidWj  partly,  (29.) 
Larva  and  Insect,  NitiduHniy  partly,  (o2.) 
Larva  and  Insect,  Stelidota  genxinuta^  (33.) 
Larva  and  Insect,  Dermestidw^  partly,  (45.) 
Larva  and  Insect,  Trogidce,  partly,  (08.) 
Larva  and  Insect,  Necrohia^  Europe,  (144.) 
Larva  and  Insect,  NecroUa  violacecm^^  (144u) 

Cereals.    (See  Wheat,  etc.) 

CUDAKS,  ( JUOTPEEUS :) 

Insect,  Sandalmj  (1^17,)  affects. 
Cheese: 

Larva  and  insect,  Corynetes  rufipesj  (143.) 

CHEBBY,  (PeUNUS  CEEASUS:) 

Larva,  Lncanus  dama^  (51,)  wood. 
Insect,  Maeroductylus  subf^pinosits,  (05,)  foUftge. 
Insect,  Lachioaterna  fusca^  (G7,)  foliage. 
Insect,  Lachnosterna  micans^  (08,)  foliage. 
Insect,  Luchnostcrna  hirticulay  (GD,)  foliage. 
Insect,  Hohtrichia  crcimUita,,  (70,)  foliage. 
Liseet,  Trichestes  tristis^  (71,)  foliage. 
Insect,  Polyphylla  variolosa.,  (72,)  foliage. 
Larva,  DynastcH  tityrusj  (80,)  decaying  wood. 
Insect,  Osmoderma  eremicola^  (80,)  foliage.? 
Larva,  Diccrca  divaricata,  (91,)  wood. 

Chestnut,  (Castanea  yesca  :) 

Larva,  (prob.,)  Sylvanns  hidentahis^  (10,)  bark ;  wood. 
Larva,  OrtJwstcthus  infuscatus^  (111.) 

China  Astee  : 

Insect,  Epicauta  {  ^^"^f '^"^''^^  }  (180,)  flowei 
Clematis  : 

Epicauta  {  <^l^,^  ]  (181,)  fi.Uage. 

COEK  : 

Insect,  Dermestes  vulpinus  (?),  Europe,  (48,) 

Corn,  Indian,  (Zea  Mays.)    (See  JMaize.) 

Coulections  of  Natural  History.  (See  also  Furs,  Feathers,  etc.) 
Larva  and  insect,  Benyieates  canimiSy  &c.,  (48.) 

Cotton,  (Gossypium  Herbaceum:) 

Insect,  Colastm  seinitecttis^  (30,)  in  flowers  and  decaying  bolls. 
Insect,  Carpophilus  heinipterMSy  (31,)  in  flowers  and  decaying  bolls 
Insect,  Sylvanus  quadricollis^  (41,)  in  flowers  and  decaying  bolls. 
Insect,  Euryoinia  melaticholka^  (83,)  sap  of  boll  and  flower. 
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Cotton,  (Gossypium  Herbaceum:) 

I^«^^^*^'  {  tSS'^^'''^  ^^'  \  (^^')  ^-^Q^ents  flower. 
Insect,  Chauliognathus  Pennsi/hanitmSj  (120,)  frequents  Hotter. 
Insect,  Chaidiognaihus  marginatits,  (120,)  frequents  flower. 
Insect,  Notoxti^  monodon^  (172,)  fre<iuents  flower. 
Insect,  Epicauta  strigoBO^  (1^?)  destroys  flowers. 

Decomposd»'G  or  Decaying  Vegetable  Matter.    (See  Yeget^uile.) 

Decomposing  or  Decaying  Animal  Matter.    (See  Carrion.) 

Decomposing  or  Decaying  Wood  Matter.    (See  Wood.) 

Dung  and  Dunguills.   (See  Manure,  BxcRE:iiENTS,  etc.) 

Elder,  (Sambucus  Canadensis:) 

Insect,  Macrodactylus  snbspinosnsj  {Go,)  frequents  flowers. 

Elm,  (Ulmus  :) 

Insect,  Laclinosterna fuHca,  (67,)  foliage. 

Insect,  Laehnosterna  micaiiSj  (G8,)  foliage. 

Insect,  Lachnosiema  hirticula^  (GO,)  foliage. 

Insect,  Holotnchia  cremdafa,  (70,)  foliage. 

Insect,  Trichestes  iristis^  (71,)  foliage. 

Insect,  Polyphylla  rariolom,,  (72,)  foliage. 

Insect,  Arcoda  lanigcra,  (77,)  foliage. 

Larva,  Synoxylon  hasilavc,  (155,)  wood.  ^ 

Eryngo,  (Eryngium  Campestre:) 

Larva,  Rhipiplwrus  himaculatus^  Europe,  (175,)  roots. 

Excre:ments  of  Herbaceous  Animals.    (See  also  Maiture.) 

Larva  and  insect,  SpIiaridUd(C,  some,  (15.) 
Larva  and  insect,  Hlsteridcv,  partly,  (27.) 
Larva  and  insect,  Canthon  Iccvis,  (54.) 
Larva  and  insect,  Phanwxis  carnijexj  (55.) 
Larva  and  insect,  Apfiodiiuij  (50.) 
Larva  and  insect,  Gcotrupes  splendidvs,  (57) 

Feathers.  (See  also  Collections  of  Natltial  History,  Furs,  etc.) 
Larva,  Dcrmestidcc,  (45.) 

Fish  Spawn  : 

Larva  and  insect,  DytbcidcCy  some,  (11.) 

Fish,  Dead.    (See  also  Carrion.) 
Insect,  SilphidcCj  some,  (10.) 

Flies: 

Larva,  Meloida\  Europe,  (177.)  pariU'ltie;  attached  to  body. 

Flour: 

Larva  and  insect,  Ptimisfar,  Europe,  (150.) 
Larva  and  insect,  Tenebrionidcv^  some,  (101,)  moist  and  damaged 
Larva  and  insect,  Tenebrio  moliforj  (101,)  moist  and  damaged. 
Larva  and  insect,  Tenebrio  obsc^inis,  (102,)dry  and  sound. 

Flowers  : 

Insect,  LebicCy  (0,)  frequent. 

Insect,  IStaphyHnidcc,  some,  (25,)  frequents. 
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FLOW^yas: 

Insect,  Colastus  aemitectm^  (30,)  frequents  flowers  of  cotton. 
Insect,  Carpophilus  hemipterus.  (31,)  frequents  flowers  of  cotton. 
Insect,  NitidtUidcD  and  Kitidulinii,  some,  (32,)  frequent. 
Insect,  Byturus  tomentositSn  Europe,  (46,)  destroys  blackbeny  and 

raspberry  flowers. 
Insect,  Byturus  unioolory  (40,)  frequents. 
Insect,  Anthrenus  varius.  (50,)  frequents. 
Insect,  Macrodactylus  siwspinosnSj  (05^)  dcsti;pys. 
Insect,  Cetoniinij  (SI,)  frequents. 

Insect,  Euphoria  melancholicay  (83,)  frequents  cotton,  &c. 
Insect,  BupresUdcD,  some,  (89,)  frequent. 
Insect,  ThroscidWy  (105,)  frequents. 
Larva,  Mdanoius  communis^  (^^^0  destroys  roots. 
Insect,  Cjrp/kwi,  (121,)  frequents. 
Insect,  LyauSj  Europe,  (122,)  frequents  umbelliferce. 
Insect,  Chauliognathus,  (129,)  frequents. 
Insect,  TelephoridWy  Europe,  some,  (130,)  frequents. 
Inseet,  McUachiid(Ey  (131,)  fr^equents. 
Insect,  ColUyps  ^-mcumlatm,  i^^^')  ^Quents. 
Insect,  Cleridoej  sonie,  (132,)  frequents,  but  probably  feeds  on  other 

insects. 
Insect^  Necrobia  vioiaccus,  (i^>)  frequents,  but  feeds  on  other 

insects. 
Insect,  CistelidWj  (1G8,)  fr^uent. 
Insect,  Pyrochroa  flabeUatay  (170,)  frequents. 
Insect,  Notoxus  monodouj  cotton,  (172,)  frequents. 
Insect,  Mordella  octopunciata,  (174,)  frequents. 
Insect,  BhipiphoruB  Sayi,  (175,)  frequents. 

Insect,  Epicauta   {  ^S^'''''^  )  (^^')  destroys. 

Insect,  Epicauta  vittata,  (l^^^)  destroys. 

Insect,  Epicauta  strigosa,  (1^0  destroys  cotton,  &c. 

Insect,  Zonitis  atripennis,  (1^0  frequents. 

Insect,  (Edemerida,  Europe,  (187,)  frequents  especially  umbellifer®. 

Insect,  Nacerdes  melanura,  (1^7,)  frequents. 

FoBJSST  Trees.    (See  Oak,  I^Iafle,  etc.) 

Fruit  Trees.    (See  Apple,  Peach,  etc.) 

FlWGl: 

Insect,  Staphylinidas,  some,  (25,)  found  in  fungi. 
Insect,  Carpophilus  hemipteruSj  (31,)  found  isi  minute  fungi  on  cot- 
ton and  maize. 
Insect,  Nitidulinij  some,  (32,)  foimd  in. 
Insect,  ColydiidWy  some,  (37,)  found  in. 
Insect,  CryptopMgidcBj  (44,)  found  in. 
Insect,  Mycetophagidw,  (44,)  found  in. 
Insect,  Ccenocara  oculata,  (1^10  ui  puff-balls. 
Insect,  Endecatomus  rugosujij  (154,)  found  in. 
Insect,  TenebrionidcSj  some,  (158,)  found  in. 
Insect,  Boletotherus  comutusy  (104,)  found  in. 

FUES: 

Larva,  Dermestida^j  (45.^ 

Larva,  Dermestes  lardariusy  &c.,  (49.) 

Larva,  IHinus  fur,  (150.) 
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Ginger,  Dried  Root,  (Zinziber  Officinalis  :) 

Larv^a,  Sitodrepa  panaceaj  (152.) 

Grain  in  Granaries.    (See  also  Wheat,  Maize,  etc.) 

Larva  and  insect,  Carahidcc^  Europe,  some,  (3;)  injure  grain,  &<•. 
Larva  and  insect,  Pterostwhinij  Europe,  (7,)  iiyure  grain,  «S:i\ 
Larva,  Zabrus  gibhus^  European,  (8,)  roots  and  shoots. 
Insect,  Zahrus  gibbus,  European,  (8,)  injures  grain. 
Insect,  Ama/ra^  some,  (9.)  injures  grain. 
Larva,  Trogosxtidcc.  (35,)  injures  grain. 
Larva,  Trogosita  Mauritunica^  (35,)  injui'cs  grain. 
Larva,  Trogosita  dubia,  (36,)  injures  grain- 
Larva,  Sylvanus  iSurlnumensiSy  (39,)  injures  grain. 
Larva,  Agriotes  segetiSj  Europe,  (113,)  roots. 
Larva,  Piinusfuvj  (150,)  grain. 
Larva,  Sitodrcpa  panicea^  (1^2,)  gi^ain. 
Larva,  Ulomaj  Europe,  (163,)  grain. 

Golden  Kod,  (Solidago  :) 

Insect,  Erirhipis  iiidUy  (84,)  lrequGnt«  flowers. 

Insect,  Macrobasis,   |  ^^^^^  \  (l'<^^?)  frequents  flowers. 

Insect,  Upicauta   {  at^^S^^^c^^^^^^  '^'^"'  |  (180,)  frequents  flowera 

Grape,  (Yitis  :) 

Larva,  insect,  IStelidota  geminaia,  (33,)  in  fruit  injured  by  curculio. 
Insect,  Macrodactylus  8td>spinosuSj  (65,)  fruit  and  foliage. 

Insect,  Anomala  variam,  (73,)  foliage. 

Insect,  Felidnota  punctata,  (76,)  fruit  and  foliage. 

Grasses,  (Graminle  :) 

Insect,  Harpalus  caliginosusy  (10,)  seeds. 
Insect,  Bryaa:iSj  (24,)  found  on  swamp-grjiss. 
Larva,  Maerodactylns  subspinosus.  (65,)  on  roots. 
Larva,  Lachnosterna  fmca,  i&o.,  (07,)  on  roots. 

Gu3i,  Sweet  ;  Liquid  Amber  : 

Insect,  Xyloryctes  satyr  us,  (78,)  taken  near  root. 

Hazel,  (Corylus  :) 

Insect,  Dichelmiyclia  Jwxagonay  (60)  foliage. 

Insect,  IHchelonycha  linearis^  (60,)  foliage. 

Insect,  Dichelonycha  subvittata,  (60,)  foliage. 

Insect,  Trachys  (Brachys)  minuta,  Europe,  (105,)  foliage. 

Larva,  PtUinus  pectinicorniSj  Europe,  (153;)  wood, 

flKMP : 

Larva,  l^aemophlosus  modestus,  (43;)  in  seed. 

riEKBACEOUS  RoOTS.    (ScO  alSO  GRASS,  VEGETABLE  ROOTS,  ETC.) 

Larva,  Lavlinoatema  fusca^  &c.,  (67,)  injures. 

Liirva,  Erirhipis  inda,  (84.) 

[jiirva,  Elaicr  obsciirus,  Europe,  (110.) 

f--«.  ^^Oriote.  j  — -'  }  (112.)  . 
Larva,  Melanotus  commitnk,  (H-l*) 
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Herb  AEixjM ; 

liarva,  Ptinusfur^  Europe,  (150,)  dried  plants. 
Liarva,  Sitodrepa  pankea^  (l''^^,)  dried  plants. 

Insect,  Cot^dpa  lani/jera^  (77,)  foliage. 
Larva,  I>icerca  lurida^  (92,)  wood. 
Liarva,  8ynoxylon  hasilare^  (156,)  v/ood. 

Hjd£S.  (See  Skins,  Pubs,  etc.) 

HoiTEY  Locust,  (Gleditschia  Triacanthos.)   (See  Locust.) 

HOREHOUND,   (MAEBUBIUM:) 

Larva,  Mordella pu&iUa,  Emope,  (174,)  iu  stems. 

WtLI>  INDIGK),  (BAPTISIA  :) 

Insect,  Macrobasis   {  ^^^^^^^^^^  }  (170,)  foUage. 

Dried  Insects.  (See  Collections  of  Natural  Histoby,  etc.) 
Locust,  (Kobinia  :) 

Insect,  Urirhipis  mda^  (84,)  sap. 
Insect,  Agriltis  egenm^  (103,)  foliage. 

Insect,  Ma^oMM.  \  ^^  \  (179.) 

Insect,  Macrobasis  |  ^fi'illf!*'  \  (179.)  honey  locust. 

Maize,  (ZeaMays:) 

Larva,  Omophron  labiatumj  (2,)  destroys  young  plants. 
Larva,  Colastus  semitectuSj  (30,)  in  decaying  seeds. 
Larva,  Carpophihis  Iwinipterm^  (31,)  iu  decaying  seeds. 
Larva,  Ips  quadrisignatu^^  (34,)  burrows  in  sweet  corn. 
Larva,  Trogositu  dubiuj  dc,  (36,)  grain. 
Larva,  Sylvanus  Surinamensis^  (39,)  grain. 
Larva,  8ylvantis  qtutdricollis^  (41,)  grain. 
Insect,  Mdcroddctylus  8ub»pinoatts^  (G5,)  foliage. 
Insect,  3rirhipi8  inda^  (84,)  sap. 

Maitcjbe.  (See  also  Excbe^ients  ap  Hebbivobous  Anevials.) 

Larva,  insect,  Canthon  Iwvis^  (54.) 
Larva,  insect,  Phanams  carnifexy  (55.)  • 

Larva,  insect,  Aphodius  Jimefarius,  (56.) 
Larva,  insect,  Geoirupes  splendidus^  (57.) 

Maple,  (Acer  :) 

Lisect,  Lachnostema  fmca,  (67,)  foliage. 
Insect,  Lachnoatenia  micans^  (dS^)  foliage. 
Insect,  Lachnosterna  hirticulaj  (09,)  foliage. 
Insect,  Holotrichia  creiiulata^  ^70,)  foliage. 
Insect,  Tricliestes  tristiSy  (71,)  foliage. 
Insect,  Polyphyllu  variolomy  (72,)  foliage. 
Lai^a,  Ptilinus  peciinicorniHy  Europe,  (153,)  wood. 
Larva,  Pyrochroa  dendroides,  (171,)  under  bark. 
Lcirva,  Deiidroides  canademis^  (171,)  under  bark. 

Mkal.    (See  also  Floue,  etc.) 

Larva,  Piinusfutj  Europe,  (150.) 
Larva,  Tenebrio  molitOTy  (161.) 


112  agricultural  report. 

Meat  : 

Larva,  Dei^viestes  lardariusy  (49.) 

Molluscs  : 

Larva,  EydropMlus  piceus,  Europe,  (13,)  aquatic  mollusks. 
Larva  anil  insect,  LampyridcCy  Europe,  (127,)  terrestrial  moUuskSi 

Collections  of  Natural  History,  (gee  Collections,  etc.) 

Naval  Timber.  (Sec  Timber,  Oak,  etc.) 

Nuts.  (See  IIazel.) 

Oak,  (Quercus  :) 

Larva,  Lucanua  dama^  (51,)  wood. 
Larva,  Platycerus  qucrctis,  (52,)  wood. 
Lan^a,  Passalus  comutus^  (53,)  wood. 
Insect,  Macrodactylus  subspinostis.  (65,)  foliage. 
Insect,  Lachiwsternafmca^  (07,)  foliage. 
Insect,  Lachnostema  micaius,  ((J8,)  foliage. 
Insect,  Lachnostema  hirtimlay  (09,)  foUage. 
Insect,  Holotrichia  crcnulatUj  (70,)  foliage. 
Insect,  Trichestes  tristisj  (71,)  foliage. 
Insect,  Folyphylla  variolosaj  (72,)  foliage. 
Insect,  Cotalpa  lanigera,  (77.)  foliage. 
Insect,  Osnioderma  scabra^  (85,)  foliage.! 
Larva,  Chrysobothris/emorata,  (97,)  wood. 
Larva,  Chrysobothris  calcarata^  (99,)  white  oak  wood. 
Lar\-a,  Chrysobothris  denUpes^  (99,)  wood. 
Larva,  AgriluSj  Europe,  some,  (102J  wood. 
Larva,  Throscus^  Europe,  some,  (105,)  wood  wainscotiijg. 
Larva,  Encneinidw^  (10(3,)  wood. 
Larva,  Fom€LXj  (106,)  stumps. 
Larva,  Alaus  oculatuSj  (107,)  wood. 
Larva,  Alatis  myops^  (108,)  wood. 
Larva,  Ptilodactyla  elaterina^  (120,)  wood. 
Larva,  PrianocypJuyn  diacoidettSj  (121^)  hollow  stumps,  in  water. 
Larv'a,  Dictyopterus  sanguineusj  Europe,  (124,)  under  bark. 
Larva,  TUlus  amhulanSy  Europe,  (134,)  wood. 
Insect,  Pseudoclerus  ichneumonensy  (140,)  under  bark,  probably  de- 
stroying other  insects. 
Larva,  Lymexylon  navale^  Europe,  (145,)  ship-timber  and  wood. 
Larva,  Lymexylon  seiiceum^  (146,)  wood. 
Larva,  Uyloccetus  AniericanuSy  (147,)  wood. 
Lar\"a,  Ptilmus  pectinicomiSj  Europe,  (153,)  wood. 
Insect,  Centronopus  cafcaratusy  (159,)  stumps  of  black  oak. 
Insect,  Xylopinus  saperdoidesy  (160,)  stumps  of  black  oak. 
Insect,  Helops  viicans,  (167,)  under  bark. 
Larva,  Cistela  cerambotdesj  Europe,  (168,)  in  oak. 
Lar\'a,  Lagria  hirtay  Europe,  (169,)  (lead  leaves. 
Larva,  Pyrochroa  coccinea,  (170,)  rotten  wood. 
Larva,  Synchroa  punctata^  (173,)  rotten  wood. 

Oatmeal  : 

Larva,  Sitodrepa  panicea^  (152.) 

Ox-eye  Daisy,  (Chrysantuemtim:) 

Insect,  Macrodactylus  stibspinosxtSy  (65,)  frequents  flowers. 
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PAK ASITIC  ON  OTHEB  INSECTS : 

liarva,  MeMdcey  Europe,  (177.) 

Peach  : 

IiiAt5ct,  Macrodactylus  mbspinosusj  (65,)  foliage. 
Insect,  Cotinus  nitida^  (82,)  ripe  fniit  and  sap. 
Insect,  ErirMpis  iiwia,  (84,)  ripe  firuit  and  sap. 
Larva,  Dicerca.  divaricata^  (91,)  wood. 
Larva,  Chrysobothris  femorata,  (97,)  wood. 
Larva,  Chrysobothris  calcaraiUy  (99,)  wood. 

Peak,  (Pyeus  :) 

Insect,  Hoplia  debilisj  (59,)  frequents  foliage  and  flower. 
Insect,  Diplotaxis  sordiday  (66,)  frequents  ibliage  and  flower. 
Insect,  ikrica  iricolorj  (64,)  frequents  foliage  and  flower. 
Insect,  Ootalpa  lanigeray  (77,)  foliage. 
Larva,  Agrilua^  Europe,  some,  (102,)  wood. 

Pepper,  Ebd,  (Capsicum  :) 

Larva,  Sitodrepa  panicea^  (152.) 

"Pine,  (Pnnjs:) 

Insect,  AuUmium  parallelopipedumj  (38^  under  bark. 
Insect,  DichsUmycka  aJMcolliSj  (61,)  white  pine  foliage. 

I^^*'  {  ISSk,  \pi^i^i^i  (75,)  foUage. 

Insect,  Valgus  squamiger^  (88,)  in  rotten  wood  and  under  bark. 

Larva,  Chalcophora  Virgtniensis.  (89,)  wood. 

Larva,  Chalcophora  libertay  (90,)  wood. 

Larva,  Dicerca  punetulatay  (93,)  pit€h-pino  wood. 

Larva,  Ancylochira  lineataj  (94,)  wood. 

Larva,  Ancylochira  striata^  (95,)  wood. 

Larva,  Melanophila/ulvoguttatay  ^96,)  white-pine  wood. 

Larva,  Chrysobothris  Harrisiiy  (98,)  wood. 

Larva,  Alaus  oculatusj  (107,)  wood. 

Larva,  Aiaus  myopSy  (108,)  wood. 

Insect,  Hypophlceus  paralelltMy  (166,)  under  bark. 

Insect,  Pytho  deprcsms^  Eiurope.  (Idis,)  under  bark. 

Insect,  Pytho  ilmmcanie9,(189,)  under  bark,  probably  predaceous. 

Plaints  not  spbcepikd: 

Larva,  Elaterida^  some,  (106^  lives  on. 

Insect,  Ehipioera  marginata^  Europe,  (116,)  gnaws  under  stems. 

Plum,  (Pextnus  Domestica  :) 

Insect,  Macrodactylus  svbspinosnSy  (65,)  foliage. 

Insect,  Lachnostemafusca^  (67,)  foliage.  ^ 

Insect,  Lachnostema  micans,  (68,)  foliage. 

Insect,  lAichnostema  hirticula,  (69,)  foliage. 

Insect,  Holotrichia  crcnulata^  (70,)  foliage. 

Insect,  Trichestes  tristhj  (71,)  foliage. 

Insect,  Polyphylla  variolosa^  (72,)  foliage. 

POPIAE,  (POPUIiUS:) 

Insect,  Cotalpa  lanigera^  (77,)  foUage. 
8 
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Potato,  (Solanum  tuberosum  :) 

Insect,  Meloe  angusticollisy  (177,)  foliage. 
Insect,   Macroba^,  {  f£^^'  ]  (179,)  foUage. 

Insect,  JEpwauta  {  £^'^^''''^^^'  )  (180,)  foliage. 
Insect,  Epicauta  vittata^  (182,)  foliage. 

Predaceous,  (preying  upon  other  insects,  and  generally  beneficial :) 

Larva,  insect,  CicindelidcBj  (1.) 

Larva,  insect,  Gicindela  vulgariSj  (1.) 

Larva,  insect,  CaraMdcCy  partly,  (3.) 

Larva,  insect,  Calosamu  oalidumy  (3.) 

Larva,  insect,  Calosoma  scrutator,  (4.) 

Insect,  BrachiniLS  fumansj  (5.) 

Insect,  Lebia  grandis,  (6,)  destroys  larva,  Dor^'phora. 

Larva,  insect,  DytiscicUe,  partly,  (11.) 

Insect,  OyrinidcB  (12.) 

Insect,  Dineutes  Amerwanusj  (12.) 

Larva,  EydrophilidWj  (13,)  insect  feeds  on  vegetable  matter. 

Insect,  Lucanus^  Europe,  (51,)  caterpillars. 

Larva,  Lampyridce,  some,  (125,)  larva  of  borers. 

Larva,  Ellichnia  corrusous,  (125,)  worms. 

Insect,  TelephoridcBy  (130,)  other  insects. 

Insect,  Telepliorushilineatusj  (130,)  other  insects. 

Insect,  MaUichidcej  (131,)  other  insects. 

Larva,  Cleridce,  (132,)  other  insects. 

^^^'  {  ^J^''»«*>"»*''«'^«*' }  Europe,  (138,)  bark  beetiea. 

Larva,  Pseudoclerus  nigripes,  (139,)  Hylesinus  aculeatus. 
Insect,  Necrobia  violacem,  (144,)  other  insecta. 
Larva,  Pytho  Americanus,  (189,)  Ehagium  lineatura.t 

PuPF  Ball.  (See  also  Fungl) 

Larva,  Ccenocara  oculata,  (151.) 

Raspberry.  (See  also  Blackberry.) 

Insect,  Byturua  tomentosuSjEuiope,  (46,)  fruit. 

Larva,  Byturus  tomento8U8  Europe,  (46.)  cuts  footstalk  of  flowcL 

Larva,  Agrilv^  ruficolliSj  (101,)  pith  or  stem. 

Insect,  Dasyt€8  niger,  Euroi)e,  (118,)  cuts  off  blossoms. 

Beeds : 

Insect,  Cyphon  palliduSj  Europe,  (121,)  winters  in  stems. 

Rhubarb,  .(Rheum  :) 

Larva,  Sitodrepa  panicea,  (152,)  in  dried  root. 

Rice,  (Oryza  :) 

Larva,  Munnidius  ovalis,  Europe,  (2Sj)  grain. 

Roots.  (See  also  Herbaceous  and  Grass  Roots.) 

Larva,  Macrodactylus  subspinosu^,  (65,)  herbaceous,  &c. 
Larva,  Lachnosternafusca,  &c.,  (67,)  herbaceous,  &c. 
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OTS.  (See  also  Seebaoeotts  aot)  Grabs  Boots.) 

Ijarva,  {Jotalpa  lamgera^  (77,)  herbaceous,  &c. 
L»arva,  Euryomia  inda^  (^,)  herbaceous,  &c. 
Larva,  Elater  obscurvs^  Europe,  (110.)  herbaceous,  &c. 
Liarva,  Agriotea  ma/nchusy  &c.,  (112,)  Herbaceous,  &c. 

►SE,  (BOSA:) 

InsecSi,  Serica  sericea^  (63,)  foliage,  flowers. 

InseM,  {  ]^^^^*^'  }  vesptrtina,  (62,)  foUage,  flowers. 

Inseift,  Macrodactyhia  svAspinostiSj  (65,)  foliage,  flowers. 

Xiarva,  Insect,  Zabrus  gibbtcSy  Europe,  (8,)  roots,  grain. 

LP  OF  TSEES,  ETC  : 

Insect,  LucanidcBj  (61.) 

Insect,  CeUmiinij  ffil.) 

Insect,  CoHnus  nitidaj  (82.) 

Insect,  Erirkipia  inda^  (84.)  ^ 

ONS.  (See  also  Collections  of  Natural  History,  etc.) 

liarva,  DermestidcBj  (45.) 
liarva,  Dermestes  viupinusj  (48.) 
liarva,  Anthrenua  varitiSy  (50.) 

EfAJXS: 

liarva,  Insect,  Silpha  UevigatUy  Europe,  (16.) 

Larva,  Insect,  SilphidcB^  Europe,  (16.) 

Larva,  Insect^  Lcmpyns  noctilucay  Europe,  (126.) 

nASJSSj  Dead.  (See  also  Gabbion.) 

Insect,  Ifecrophorus  americanusy  (18.) 


Insect,  Anthrenua  variuAj  (50,)  on  flowers. 
PAWN.  (See  Fish  Spawn.) 

PBUGE,  (Abies  :) 

Larva,  Ancylochira  striata,  (95;)  wood. 

ctgab: 

Insect,  Sylvanus  surinanwnsiSy  ^39,)  foimd  in. 
Insect,  Nausibiua  dentatus,  (42,)  found  in. 

To^^o     S  Py^oplwrusnootiluousy  S.  America,  )  .^^^  \«^^+o^v^^^^  . . 
Larva,   ^j^j^^  W.  I^         '  ^  (109,)  roots  of  caue.s, 

UMACH,  (Ehus  :) 

Insect,  Anamala  variansy  (73,)  foliage. 

WEST  BBIEB, 

Insect,  Serica  sericeay  (63,)  foliage. 
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lEA, 

luscct,  Sylvanm  mrinamensisj  (30,)  floatiug  ou. 

TOUACCO, 

luscct,  ISylvanus  suriivamenm^  (39,)  eatiug  holes  iu  dried  leaf. 
Umbelliper^.  (Sec  also  Flowers.) 

Insect :  Anthrcnus  vanm^f  (50,)  flowers. 
Vegetables.  (See  Cabbage,  etc.) 

Vegetable  Substances  DECAYma  ou  Decomposing  : 

Insect,  HydropkiUdcCj  some,  (13,)  (larva)  predaceous.) 

Insect,  HisteridcCj  partly,  (27,)  found  in. 

Insects,  NitiduliaWj  (29,)  found  in. 

Larva,  Insect,  SteUdota  geminata,  (33,)  found  in. 

Insect,  CryptophagidcB,  (44,)  fouiKl  in. 

Larva,  Mclolontkidccy  (59,)  in  vegetable  substances. 

Insect,  Tenebrianidw^  partly,  (158,)  found  in. 

Vegetable  Boots.  (See  also  Herbaceous  Eoots.) 

Larv^a,  ElateridWj  (110,)  feeds  on  roots. 
Larva,  Elater  obscurus^  Euroi>e,  (110,)  feeds  on. 
Larva,  Melanotm  commnnis^  (H^?)  feeds  on  roots. 
Larva,  Agriotea  segeiiSj  (113,)  Europe,  feeds  on  roots. 

Walnut,  (Juglans  :) 

Larva,  Synoxylon  hasilare^  (155,)  wood. 

Wasps,  ( Vespa  :) 

Larva,  Clerusj  Europe,  (135,)  destroys  larva. 
Larva,  RMpiphortis  paradoxus^  Europe,  (175,)  in  nests. 
Larva,  Stylopidce,  (176,)  Europe,  in  body. 
Larva,  Meloidw,  (177,)  Europe,  attached  to  body. 

Water  Plants: 

Insect,  nydrophilm  piceaSj  (13,)  foliage. 

Wheat,  (Triticoti  vulgare:) 

Lai'va^  Calathus  latuSj  Europe,  (7,)  injures  grain. 
Larva,  Zabrus  gibhusy  (8,)  injures  grain. 
Larva,  Amara,  (9,)  iiijures  grain. 
Insect,  Harpalus  calighiosusy  (10,)  ii\jures  grain. 
Larva,  Staphylinus  t  Europe  (25,)  iiyures  plants. 
Larva,  Trogo^.ta  dubiu,  &c,  (36,)  grain. 
Larva,'  ISylvanus  sunnamensiSj  (39,)  grain, 
liarva,  Sitodrepa  panicea.  (152,)  grain. 
Insect,  Rhizopertna pusilia^  (157,)  grain. 
Larva,  Tenebiionidw^  partly,  (159,)  gitiin. 

Whortleberry,  ( Vaccinium  :) 

Insect,  Serim  iricojor,  (04,)  frequents  busbes. 
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^VlI-uLO\Y,  (SAI.1X,)  OSIEK,  ETC  :)  &C. 

liOi'va,  Lucanus  dama^  (51,)  wood. 

LiiU'va,  Dyna-stcs  tityrus^  (80,)  decaying  wood. 

Wood  i?»f  Geneeajl.  (See  also  Ai'PLE,  Oak,  etc.,)  &c. 

Larva,  DijnasUdcOj  some,  (80,)  decaying  wood. 

Larva,  Pelidnota  punctatay  (76,)  decaying  wood* 

Larva,  ElatcridWj  (IOC,)  some,  decaying  wood. 

Larva,  Melancrttia  communis^  (114,)  decaying  wood. 

Larva,  Lycus,  (122,)  found  tn  decaying  wood. 

Lisect,  Orthopleura  damicomiSy  (142,)  found  in  decaying  v;ood. 

Ijarva,  Ptinidce,  (149,)  found  in  decaying  wood. 

Insect,  Cupes  cinereay  (148,)  common  about  old  frame-liouses. 

Larva,  Ftilinm  pcctinkomiSy  Euroi)e,  (153,)  wood. 

Woolen  Cloi'H: 

Larva,  Ft  inns  fur ,  Euroi)e,  (150.) 
Worms,  Eajbth  Worms  : 

Larva,  Tel(^horu8y  Europe,  (130.) 

TOWHEND  GLOVER. 


REPORT  OF  SUPERINTENDENT  OF  GARDEN  AND 

GROUNDS. 


Sm:  Numerous  packages  of  seeds  and  jdauts  are  yearly  placed  in  my 
hands  for  trial  in  the  garden.  These  are  sent  to  the  Department  in  good 
feith,  Tvith  a  view  to  the  introduction  and  dissemination  of  valuable 
and  usefid  plants ;  but  the  majority  of  these  donations  proves  either  to  be 
weD  known  species,  or  those  of  but  little  special  value:  and  very  fre- 
quently the  plants  are  shii veiled  and  dead  when  unpacked,  and  the  seede 


fail  to  vegetate. 


UTAH  CUEEANTS. 


Both  seeds  and  plants  of  these  currants  have  been  repeatedly  sent  tt 
the  Department  during  the  ]>ast  six  years.  They  appear  to  be  varieti^ 
of  Eibes  aureinn^  and,  although  the  fruit  of  several  of  them  is  large, « 
fine  appearance,  and  of  a  variety  of  colors,  from  light  yellow  to  black 
yet  it  has  large  seeds  and  but  little  pidp,  and  will  not  probably  be  cult^ 
vated  where  the  improved  varieties  of  the  red  currant,  Rihes  ruhrum^  caj 
be  procured.  It  is  said  that  fine  jellies  have  been  prepared  from  thes 
fruits,  forming  a  good  substitute  for  that  produced  from  the  red  andth. 
white  currant  of  the  gardens.  Many  of  these  Utah  sorts  produce  ai 
large  firdt  as  tho  Cherry  cuiTant,  but  of  no  distinctive  flavor. 

DARIO    GRAPE. 

Under  this  name  seeds  of  a  grape  were  received,  in  1863,  from  \h^ 
United  States  consul  at  Damascus,  said  to  have  been  collected  from  th< 
peasantry  of  the  village  of  Dario.  They  were  highly  recommended 
The  seeds  ve.ccetated  freelj ,  but  the  plants  have  proved  to  be  unsuited  to 
open  air  culture  in  this  climate.  In  order  to  prove  the  quality  of  thf 
fruit,  plants  were  placed  in  a  glass  tstructure,  where  they  produced  f- 
small  grape  of  no  particular  merit ;  quite  inferior  to  good  varieties  of  tb. 
foreign  grape. 

BOCKY  MOUNTAIN  CHBBBY. 

This  cherry  was  described  in  the  report  of  the  Department  for  ISOft 
where  it  was  claimed  to  possess  desirable  qualities  as  a  fruit.  Plants 
received  by  the  department  have  fruited  during  the  past  season,  prov 
ing  to  be  identical  with  the  sand  cherry.  The  fruit  has  no  particultf 
merit,  the  plant  being  a  slender  growing  bush,  botauically  interesting- 
but  not  otherwise  valuable. 

GRAPES  FROM  AUSTRALIA. 

In  the  ypring  of  18G3,  a  package  of  grape  cuttings  was  received  fro^ 
Melbourne.  They  were  cut  into  pieces  about  two  feet  in  length,  viO^ 
packed  in  a  tight  case  so  as  to  be  completely  enveloped  in  charcoal  dtl)^' 
Notwithstanding  the  length  of  time  that  elapsed  du^g  their  possa^^ 
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aud  the  various  casualties  of  climate  and  transsliipments,  they  were  in 
periect  condition  when  opened,  fresh  and  succulent,  propagating  freely 
fixiiii  single  eyes.  These,  although  received  under  various  local  names, 
l)rovecl  to  be  kuowTi  varieties  of  the  foreign  grape,  Vitu  vini/era.  Sam- 
plts  were  fruited  under  glass ;  those  in  the  open  air  have  lingered  on 
Willi  more  or  le^s  vigor,  a  few  dying  out  yearly;  the  past  season  finish- 
ing^ the  last  of  them. 

The  game  result  has  been  experienced  with  a  collection  of  the  so-called 
Hungarian  grapes,  which  were  received  and  planted  several  years  ago. 
Some  of  the  plants  fruited,  bearing  good-sized  and  well-flavored  fruit, 
which,  however,  failed  to  mature,  on  account  of  diseased  foliage,  and  con- 
sequent checked  growth.  The  last  remnants  of  this  collection  have  also 
di«appexfcred. 

NATIVE  GEAPES. 

The  Concord,  Hartford  Prolific,  Ives,  Perkins,  Clinton,  aud  Dracut 
Amber  have  proved  to  be  the  only  varieties  perfectly  exempt  from  dis- 
ease during  the  past  year.  The  Adirondack.  loua,  Delaware,  llebecca, 
Diana,  and  others  of  very  superior  flavored  fruit,  when  compared  with 
the  preceding  list  of  hejilthy  varieties,  will  decidedly  take  preference  in 
localities  congenial  to  their  growth ;  but  their  liability  to  disease  should 
always  be  taken  into  consideration,  when  extensive  planting  is  contem- 
plated. The  conditions  securing  success,  although  known,  cannot  always 
be  made  available,  and  in  planting  in  new  localities,  experiment  can  best 
decide  upon  the  most  suitable  varieties. 

Tlie  Diana  Hamburg  proves  to  be  one  of  those  grapes  the  liability  of 
which  to  disease  renders  their  profitable  culture  extremely  local.  In  this 
respect  the  variety  named  is  no  exception  to  other  hybrids  between  the 
native  and  the  exotic  grapes,  especially  when  they  partake  largely  of  the 
qnalities  of  the  latter. 

Several  hybrids  received  from  Mr.  Arnold,  of  Paris,  Canada  West,  by 
whom  they  were  originated,  are  not  yet  of  sufficient  strength  to  fruit ; 
their  growth,  so  far,  is  satisfactory. 

The  Fedora  grape,  received  from  Mr.  Cruickshanks,  of  Chelsea,  Massa- 
chtLsetts,  is  evidently  of  exotic  origin ;  its  growth,  however,  as  is  not 
anasuaJ  for  a  time  with  varieties  of  the  fereign  species,  has  been  healthy 
and  even  luxuriant.    It  has  not  yet  fruited. 

The  same  remarks  may  be  applied  to  the  Weehawken  grape,  donated 
by  Dr.  Biedhof,  of  Hoboken,  New  Jersey,  who  introduced  the  variety. 

HYBBIDS  OF  THE  SCUPPERNONa. 

Dr.  A.  P.  Wylie,  of  Chester,  South  CaroUna,  who  has  been  studiously 
endeavoring  to  improve  the  Scuppemong  grape,  has  favored  the  Depart- 
ment with  some  of  his  productions.  In  a  letter  ocoompanying  them,  he 
remarks  that  he  has  established  the  following  facts  in  regard  to  hybrid- 
izing the  Scuppemong: 

"  1st.  The  Scuppemong  cannot  be  hybridized  by  any  species  of  Amer- 
ican grapes,  and  not  even  by  its  own  hybrids  with  foreign  varieties. 
2(L  The  foreign  species  (  Vitis  viniferaj  can  be  hybridized  by  Scupper- 
nong.  3d.  All  native  species  and  varieties,  as  well  as  foreign  species,  can 
oe  hybridized  by  hybrid  Scuppemong;  and,  if  any  useftd  hybrid  ocup- 
pemongs  are  ever  produced,  it  will  be  from  operations  in  this  direction." 

These  plants  undoubtedly  present  external  evidences  of  hybridization ; 
the  pecidiar,  slender  foliage  and  wood  of  the  Scuppemong  are  plainly 
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dificeniible.    In  my  last  report  I  alluded  to  the  "  belt  of  no  frost"  i-ej,^ions 
on  the  slopes  of  the  southern  mountain  ranges,  more  particularly  to  the 
spurs  of  the  Dlue  Ridge,  in  North  Cfirolina,  as  noteworthy  grape-grow- 
ing localities.    This  important  subject  was  first  brought  prominently  into 
notice  by  Mr.  Silas  McDowell,  of  Franklin,  Macon  County,  North  Caro- 
lina.   In  a  recent  letter  from  this  gentleman  he  remarks  that  further 
observations  have  enabled  him  to  sSito  that,  "the  frost  line  is  not  i)er- 
manently  fixed  at  any  [)articular  height  on  a  mountain,  but  takes  a  higher 
or  lower  range  according  to  the  degree  of  frost  that  produces  it :  within 
the  space  of  eleven  years  its  maximum  height  has  been  three  hmidred 
feet,  and  its  minimum  height  one  hundred  and  twenty-five  feet,  vertical. 
The  maximum  is  attained  when  the  thermometer  falls  to  twentyfonr 
degrees,  and  the  minimum  when  the  thermometer  shows  thir^-one 
degrees.    Another  fact  ascertained  is,  that  there  is  no  fixed  dewUne on 
our  mountain  sides,  but  that  it  gradually  abates  as  you  ascend,  and  at 
the  height  of  three  hundred  feet  Sie  dew  is  too  light  to  produce  either  a 
grape-rot  or  leaf-blight.    Hence  we  understand  why  thethermal  zone  isboth 
x^arm  and  dry — the  true  cause  why  grapes  growing  in  that  region  never 
fail  to  ripen  their  fruit  in  perfection.    I  will  not  venture  to  say  that  the 
grape  will  never  rot  within  the  limits  of  that  zone,  because  an  exceed- 
ingly wet  summer  might  produce  that  result;  but  this  I  can  say:  Tho 
Isabella  is  decidedly  the  most  unreliable  grape  that  we  have,  when 
planted  in  our  low  valleys ;  but,  where  tho  vines  are  growing  on  the 
slopes  of  the  mountains,  they  have  not  failed  to  ripen  their  fruit  for  more 
than  thirty  years,  whether  the  season  was  wet  or  dry.     In  relation  to 
a  climate  and  soil  most  congenial  to  the  grape,  within  the  field  of  my 
observations,  I  would  name  that  portion  of  the  Alleghany  range  of 
mountains  which  runs  through  western  North  Carolina  and  nortiiem 
Georgia,  named  here  Blue  Ridge.    Tho  main  direction  of  this  range  is 
from  northeast  to  southwest  at  its  most  southern  bend,  reaching  tho 
thirty-fifth  degree  of  north  latitude ;  and  the  crests  have  an  average 
height  of  about  three  thousand  feet,  perpendicular,  above  the  level  of 
tide- water.    The  waters  that  flow  from  them  on  the  northwest  side  ran 
int-o  the  Mississippi,  and  those  of  the  southeast  directly  into  the  Atlantic 
The  country  on  the  Atlantic  side  sinks  rapidly  by  a  succession  of  long 
sunny  sloi>es,  reaching  down  into  the  plain  or  level  country.    It  is  on 
these  sloiies  that  the  atmosphere  is  pure  and  dry,  a  refuge  for  the  con- 
sumptive, as  diseases  of  the  lungs  have  never  yet  been  known  to  origi- 
nate among  the  inhabitants  of  these  dry,  fogless  mountains ;  and  here 
also  will  the  grape  find  its  most  salubrious  climate  and  genial  home; 
and,  if  ever  a  '  Johannisberger,'  a  *Medoc,'  or  a  *Margeaux'  is  found  on 
this  side  of  the  Atlantic,  in  my  opinion  it  will  be  here.'^ 

PEABS. 

The  fitjquent  loss  of  bearing  trees  by  blight  is  a  fruitful  source  of 
vexation  and  loss  in  many  localities.  It  is  now  fully  established  that 
the  active  agent  in  this  disease  is  fungoid  growths. 

It  cannot  be  doubted  that  healthy  vegetation  may  be  attacked  by 
these  minute  organisms  of  destruction ;  but  it  is  still  questionable 
whether  they  will  originate  on  a  perfectly  hejilthy  plant.  It  seems  more 
generally  true  that  diseased  or  unhealthy  individuals  contract  this  form 
of  rapid  decay,  from  which  it  is  communicated  to  others.  We  know,  for 
instance,  that  decayed  potatoes  and  ap])les  will  communicate  their  con 
ditlons  to  healthy  specimens  when  placed  in  contact  with  them. 

Among  the  many  reasons  Ihat  have  bean  suggested  as  a  cause  ol 
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blight  in  the  pear  tree,  that  of  iinripened  wood  has  not  been  the  least  fre- 
quent; and  the  fact  that  many  independent  obsei'vers  have  airived  at 
the  same  conclusion  sceras  to  point  it  out  as  a  probable  cause. 

It  cannot  have  escaped  the  notice  of  persons  who  have  hail  a  general 
collection  of  pear  trees  under  their  care  and  obseiTation  for  a  series  of 
years,  that  those  plants  which  have,  by  whatever  means,  been  induced  to 
grow  freely  until  late  in  the  season,  and  have  been  overtaken  by  frosts  while 
tiieir  growth  was  soft  and  succulent,  have  been  the  first  to  show  symp- 
tons  of  disease.  There  are  many  noted  instances  on  record  showing 
that  pexir  orchards,  while  kept  under  a  continued  system  of  disturbing 
cultivation,  surface  stiiTing  during  the  summerj  manuring  and  plough- 
ing during  the  winter  and  spring;  have  been  severely  thinned  by 
blighted  limbs  and  dead  trees,  but  which  have  been  rendered  both 
fruitful  and  healthy^  and  all  diseases  checked,  by  simply  abandoning  all 
such  cultural  expedients,  and  employing  the  scythe  as  the  only  imple- 
ment in  keeping  weeds  and  undergrowths  in  eheck.  It  is  not  at  aH  uncom- 
mon to  meet  with  comments  deprecatory  of  this  "  negligent  treatment,''  as 
it  is  termed.  We  must  not,  however,  be  too  strongly  influenced  by  mere 
terms,  or  words,  especially  when  they  are  misapplied.  All  appliances 
and  operations  that  are  distinguished  by  the  term  culture  should  have 
for  their  object  the  increase  and  healthy  development  of  the  products  to 
which  they  are  directed.  Cultivation,  in  this  instance,  is  a  term  indica- 
tiTe  of  those  operations  necessary  to  maintain  a  healthy  equilibrium  of 
the  elements  of  plant  growth.  It  therefore  ceases  to  be  a  proper  term 
when  describing  operations  the  effects  of  which  are  clearly  to  induce 
disease  in  plants,  by  encouraging  extension  of  growth  at  improper 
periods."  If  the  health  or  the  productiveness  of  an  orchard  depends  upon 
the  absence  of  all  disturbance  of  the  soil  over  the  roots  of  the  trees,  fur- 
ther than  may  be  necessary  to  prevent  extended  spread  of  weeds  or 
nndergrowths  by  occasionally  mowing,  it  seems  difficult  to  understand 
why  Buch  treatment  should  be  denounced  as  improper,  and  designated 
^  ^^  neglected  culture."  Still,  it  is  quite  as  reasonable  to  use  that  phrase, 
mider  the  circumstances,  as  it  is  to  charaeterize  a  course  #f  tn^tment 
that  stimulates  plants  to  their  destruction,  by  the  high-sounding  term  of 
"scientific  cultivation.'^ 
Among  other  operations  tending  to  the  production  of  unripened 
growths,  late  summer  pruning  may  be  mentioned  as  one  of  the  most 
injurious.  Although  the  practice  is  not  so  prevalent  as  it  was  ten  years 
J^go,  it  is  far  from  buing  obsolete;  but  as  cultivators  shape  their  practice 
more  and  more  from  the  knowledge  acquired  by  study  of  cause  and 
^ect,  rather  than  from  one-sided  theories,  (an  error  we  are  all  prone  to 
^<lopt,)  summer  "  shortening  in,"  as  it  is  technically  termed,  will  have  few 
^vocates,  and  still  fewer  practitioners. 

It  is  now  many  years  since  the  writer,  somewhat  timidly,  recom- 
mended root  pruning  as  an  auxiliary  to  truitfulness,  and  as  a  corrective  of 
^  resulting  from  plethoric  growth  in  trees.  Tliis  ancient  operation 
jsan  innovition  upon  the  rules  at  present  established,  and  will  be  per- 
fonned  only  by  those  who  are  not  trammeled  by  popular  opinion,  when 
apposed  to  convictions  formed  from  careful  observations  and  practical 
study  of  vegetable  economy — a  class  of  cultivators  rapidly  increasing  in  * 
bombers  and  influence. 

It  may  be  well  questioned  whether  the  system  of  "  shortening  in,"  now 

?o  generally  performed  on  fruit  trees  at  the  winter  pruning,  is  not  more 

^^^Qrions  than  beneficial  in  most  cases.    In  establishing  the  base  or 

ftuodation  for  a  spreading  form  in  young  trees,  a  shortening  back  of  the 

youngest  shoots  will  be  unavoidable,  but  that  a  continuation  of  such 
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treatment  is  necessary  is  known  to  be  a  fallacy.  The  continued  encour- 
agement thus  given  to  a  multiplication  of  young  shoots  prevents  the  forma- 
tion of  fniit-producing  branches ;  the  trees  become  dense  with  slender 
growths,  requiring  constant  thinning  and  manipulation  to  preserve  even 
the  appearance  of  a  fruit-bearing  tree.  Seeing  that  the  objects  desired 
are  so  widely  diiiorent,  it  must  be  apparent  that  the  treatment  best 
adapted  to  foim  plants  into  a  close,  thiok-set  hedge  cannot  be  a  proper 
mode  of  managing  those  cultivated  solely  for  their  fruits. 

It  is  probable  that  the  best  mode  of  managing  pear  trees  is  to  reiraiii, 
as  far  as  possible,  from  shortening  back  the  leading  points  of  branches, 
thus  gi^iug  tbem  an  opportunity  of  producing  fruiting  spurs  over  the 
entire  surface  of  the  yearly  growths,  which  they  will  speedily  do  if  not 
disturbed  by  the  pruning  knife ;  and  when  tbcy  become  destitute  of  such 
spurs  near  the  base  or  main  trunk  of  the  tree,  as  in  time  they  most  cer- 
tainly will,  and  it  is  desired  to  kex?p  the  plants  low  or  dwarf  in  habit, 
these  long,  spurless  branches  can  be  thinned  out  by  removing  them 
entirely,  cutting  them  quite  close  to  the  tnink,  supplying  their  place 
with  young  shootB,  somewhat  similar  to  the  mode  adopted  in  the  so- 
called  "  renewal  system  ^  of  pruning  the  grape-vine.  Whatever  mode 
may  be  adopted,  it  is  perfectly  evident  that  many  of  the  failures  in  pear 
culture  are  clearly  traceable  to  erroneous  practices  and  false  ideas  of 
culture. 

ARB0RETU3I. 

Much  time  and  attention  have  been  given  to  the  improvement  of  the 
grounds  of  the  Department.  The  flower  garden  in  the  main  front  of  the 
building  is  completed,  with  the  exception  of  the  architectural  terraces. 
The  principal  avenues  and  walks  are  rapidly  approaching  completion. 
Draining  has  been  effected  as  far  as  means  will  allow;  much,  kowever, 
of  this  fimdamental  work  remains  to  be  done,  as  the  ground  is  largely 
underlaid  with  a  retentive  subsoil.  For  purposes  of  i)rotection  and  shei- 
ter,  an  Osage-orange  hedge  has  been  planted  around  the  boundaries  of 
the  inclosure. 

About  three-fourths  of  the  list  of  plants  have  been  secured,  and  pre- 
parations for  planting  are  now  in  progi'ess,  so  that,  when  tlie  proper 
season  arrives,  no  delay  may  occur  in  placing  each  plant  in  its  assigned 
position.  The  space  allotted  to  each  plant  is  computed  so  as  to  ^low 
full  de\'elopment  of  growth  for  a  period  of  forty  years^  so  far  as  data 
have  been  available  in  deeiding  upon  tho  respective  dimensions  each 
will  assume.  Alterations  as  indicated  by  progressive  development  can, 
to  a  great  extent,  be  effected  for  many  years  to  come,  without  interfering 
with  the  main  design,  and,  in  view  of  the  novelty  of  the  arrangement 
such  modifications  may  become  necessary ;  but  it  is  believed  that  there 
will  be  but  few  changes  to  make  in  the  present  position  of  the  plants. 

A  list  of  the  plants  and  also  the  dassilication  adopted  are  subjoined. 
In  some  of  the  orders  shght  additions  will  be  made  to  the  itresent  num- 
bers; but  as  the  collection  stands,  it  forms  probably  as  com])lete  ao 
arboretum  as  is  to  be  found  in  any  country. 

DICOTYLEDONiE.— ANGIOSPERM/E. 

Division  I.  --Polypktal.e. 

MA(iNoLL\.ci;jt:.  — Magnoliik,  10  species,  9  varieties  ;  SchLzaudia,  1  ajHjoiea  ;  Katkuni,  1 

species ;  Liriodeudron,  1  species,  rt  varieties. 
Anon.vceje.  — Asimena,  2  species. 
LARDiZABAjjkCE^. — Akebia,  I  species ;    Stamitouia,  I  Qpe«ies. 
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M£NisPKRMAC£iB. — Cocculus,  1  Bpecics ;  Meuispermum,  1  Bpecios;  Calycocarpum,  1 
species.  • 

Berberidac  i:^. — Berbcris,  20  epecies,  10  varieties ;  Mahonia,  10  epccies. 

Hytericace^. — Hy|>cricum,  6  bi)ecic8;  Androsaomnm,  1  speciea. 

Tamariscine^. — Tainarix,  6  species. 

Malvacfl^. — Hibiscus,  1  species,  10  varietioe. 

Sterculiacbl<e. — Sterculia,  1  species. 

TiLiACE^. — Tilia,  2  species,  20  varieties. 

Camelxiace^. — Stuartia,  2  species ;  Gordouia,  1  species 

MzLiACKiE. — Mel  in,  2  species. 

RuTACE^. — Zaiithoxylum,  2  species;  Ptelea,  2  species,  1  variety 

Simakubacejs.— Ailanthiis,  1  species. 

CoKiAKiE^. — Coriaria,  3  species. 

ANACAia>iACEjE. — Rhu4,  7  species ;  Pistacia,  2  species. 

RhamnacejE. — Rbainnns,  11  species,  4  varieties  ;  Franffida,  2  s|)6oies ;  Sa^cretia,  1  spe- 
cies ;  Bercbemia,  1  species  ;  Zi7jT)hu8, 1  species ;  Ceanotbus,  13  species ;  Paliunia, 

1  species. 

Czlastrace^. — Euonymiw,  9  species,  11  varieties^  Celastrus,  1  BT>ecies. 

Sapindace^. — I,  Staphi/ltaua  :  Stajibylea,  3  species.  II.  Sapinaacea  vera:  iEsculiis, 
11  8|)eoies,  12  varieties ;  Kolreuteria,  1  species.  Ill,  Jcerinea :  Acer,  27  species,  17 
varieties ;  N»^gun<lo,  1  species,  4  varieties. 

LEGUMLNofeie. — Sub-order  I,  Pajjilumacece,  Tribe  I,  Lotea3 :  Genista,  13  species,  1  vari- 
ety ;  Ulex,  3  8])ecie8,  I  variety ;  Spartlum,  1  species,  1  variety ;  Laburnum.  2  spe- 
cies,  1 1  varieties ;  Cytisus,  16  species ;  Barotbamnus,  1  species,  1  variety ;  Ononis. 

2  species;  Aniorpba,  5  species,  I  ^^ariety  ;  Colntea,  2  species ;  Robinia,  3  species,  25 
varieties;  Caragaua,  11  species;  Halimodendron,  1  species;  Wistaria,  3  species,  2 
varieties.  Tribe  II,  Hedysarese:  Coronilla,  I  species.  Tribe  V,  Sopborese :  Sopbo- 
ra,  1  species,  2  varieties ;  Cladrastis,  I  species. — Sub-order  IL  Ccesalpiniece,  Cercis, 
2  species,  2  varieties ;  Gymnocladus,  1  species ;  Gleditscbia,  6  species,  5  varieties. — 
Sub-order  III,  Mimosece.    Albizzia^  1  species. 

RoSACEiE. — Sub-order  1,  Amygdalece.  Amygdalus,  3  species,  16 varieties ;  Amygdalopis,  1 
Bpeciee :  Prunus,  27  species,  12  varieties. — Sub-order  II,  Rosacea^  verce.  Tribe  I,  Spi- 
rsee»  :  kerria,  2  species,  2  varieties;  Spinca,  41  species,  6  varieties;  Scbizonotus,  2 
species,  1  variety.  Tribe  II,  Dryadeae :  Potentilia,  2  species,  2  varieties ;  Rubus, 
8  species,  5  varieties. — Sub-order  III,  Pomece,  Crataegus,  36  species,  27  varieties ; 
Pbotinia,  2  epecies;  Cotoneaster,  18  species;  Anielanchier,  5  species,  5  varieties.; 
Mespilns,  2  species ;  Pyms,  33  species,  40  varieties ;  Cydonia,  2  species,  12  varie- 
ties. 

Cai-tcakthacile. — Calycantbus,  6  species ;  Chimonantlms,  1  species,  2  varieties. 

Lythkack£. — Punica,  2  species ;  Lagerstroemia,  5  species. 

SAXiFRAGACEiB. — Sub-order  I,  GrosmlcR,  Ribes,  24  species,  7  varieties. — Sub-order  EL, 
EmxUlaniem,  Itea,  1  species. — Sub-order  III,  Hydrangea.  Hydrangea,  5  species : 
Decumaria,  1  species ;  Pliiladelpbns,  9  species,  7  varieties }  Deutzia,  6  species,  2 
varieties. 

HAMAMELACEiE. — Tribe  I,  Hamamelefis :  Hamamelis,  1  species.  Tribe  II,  Fotliergille«B : 
Fotbergilla,  1  species.    Tribe  III,  Balsamifluffi :  Liquidamber,  2  species. 

UacBKLXJFEiLfi. — Biipleumm,  I  species. 

Arajliackjs.— Aralia,  3  species ;  Hedera,  3  species,  4  varieties. 

Cornace^. — Com  us,  12  species  4  varieties ;  Benthamia,  1  species ;  Nyssa,  8  species ; 
Garrya,  1  species. 

Division  II.— Monopetalkk. 

Cafrifoliace2£. — Tribe  I,  Lonicere® :  LinnaBa,  1  species ;  Symphoricarpus,  5  species, 
I  variety  ;  Lonicera,  35  species,  11  varieties ;  Diervilla,  4  species,  13  varieties ;  Ley- 
oetsteria,  2  species.  Tribe  11 :  Sambnous,  4  species,  9  varieties ;  Viburnum,  17  spe- 
cies, 6  varieties. 

RuBiACE^. — Sub-order  n,  Cinchonece.  Cephalanthus,  1  species. — Sub-order  III,  Lo- 
ganuB.    Gelsemium,  I  species. 

Composite. — ^ub-order  1,  TuhuXifiorcB,  Baccharideee:  Baccliaiis,  3  species.  Senecion- 
idesB :  Iva,  1  species ;  Artemisia,  3  species. 

Ericacii£. — Sub-order  I,  VacdniecB,  Gaylussacia,  5  species ;  Yaccinium,  16  species,  G 
varieties ;  Chiogenes,  1  species. — Sub-order  II,  Efidiie^e,  Arctostaphylos,  2  species ; 
Ex>igsea,  1  species ;  Arbutus,  4  species ;  Lenootbod,  5  species ;  Cassandra,  1  species ; 
Cassiope,  2  species;  Andromeda,  7  species;  OxydeRdrum,  1  species;  Clethra,  2 
species ;  Pbyllodoce,  1  species ;  Pemettya,  2  sfieoies ;  Kalmia,  7  species,  2  varieties  ; 
DaboBcia,  1  species,  1  variety ;  Menziesia,  2  species,  2  varieties.;  Azalea,  4  species,  2 
varieties;  Rbododendron,  6  species;  Rhodora,  1  species;  Ledum,  2  species ;  Lois- 
elenria,  1  species ;  Leiophyllnm,  1  species. 
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Aquij«X)LIAck£. — Hex,  25  species,  14  varietios ;  Mygmdu,  1  species ;  Nemopanthes,  1 
species. 

Htyrace-E. — Styrax,  4  species;  HaJesia,  3  species;  Sjrmplccor*.  1  H}>ecieB. 

CYniu^vCEiE.— CyrilLa,  1  species ;  Elliottia,  1  species. 

Ebenack^. — Diospyros,  2  species. 

SAPOTACiLfi. — Buniclia,  4  species^  1  variety. 

BiGNONiACE^. — Bignoiiia.  1  species ;  Tccoma,  "2  species ;  Catalpa,  1  npfcics. 

ScROPnuLAitiACEiE. — Paulownia,  1  species ;  Buddloa,  1  species. 

VERBEXACEiK.— Callicarpa,  1  species ;  Vitex,  "2  species,  1  variety. 

AsCLEPLiDACEJ^. — Periploca,  1  species. 

Jasminace^. — Jasniiuum,  9  species,  I  variety. 

Oleack^e. — Tribe  I,  Oleiuew:  Ligostmm,  12  S))ecies,  4  varieties;  Olea,  1  species; 
Chionantbus,  1  species,  1  variety.  I'ribe  II,  Syringea^ :  Syiinffa,  4  species,  it  vari- 
eties; Fontanesia,  1  species;  Foray tbia,  3  species.  Tribe  lU,  Fraxinofls:  Fraxi- 
nus,  19  species,  16  varieties;  Onius,  2 species.  Tril)e  IV,  Forcstiereie :  Forestiera, 
2  species. 

DiVLilOK  III.— AFETALiE. 

Aristolociiiacej^.— Aristulucbia,  2  species. 

PoLYOONACEiE. — Bmniiiebia,  1  siiecies. 

Lauiiace^. — Lanros,  1  species ;  rereoa,  1  species,  1  variety ;  Sassaii-as,  1  species ;  Lin 
dera,  2  species ;  Tetrantbera,  1  species. 

TiTTMELEACEiE. — Dirca,  1  species ;  Dapbne,  7  species,  G  varieties. 

EubaonacejE. — Shepbcrdia,  2  species ;  Ekeaguus,  5  species,  1  variety ;  Hippophss,  3 
species,  1  variety. 

Santalace^. — Darb^a,  1  species ;  Pymlaria,  1  species ;  Buckloyaj  1  species. 

EurnoRBL\CE^. — Stillingia,  1  species ;  Buxas,  8  species,  9  vaiieties. 

EMPETRACEiE.-~Empetrum,  1  species :  Corema,  1  species ;  Ceratiola,  1  species. 

URTiCACB-fi. — Sub-order  I,  Ulmacece.  Ulmus,  17  species,  37  varieties ;  Planera,  3 species; 
Celtis,  5  species,  2  varieties.  Sub-order  II,  Artocarpcas,  Moms,  5  species,  4  varie- 
ties ;  Broussonetia,  1  species,  1  variety ;  Machira,  2  species,  1  vanety ;  Ficus,  1 
species. 

Platanacej:. — Platanus,  3  species,  2  varieties. 

JuGLAXDACE£. — Juglaus,  3  spccics,  3  varieties ;  Carya,  10  specioS|  1  variety ;  Ptero* 
carya,  1  species. 

CuPUUFER^. — Quercns,  39  species,  51  varieties;  Castauea,  3  species,  12  varieties; 
Fagns,  3  specips,  13  varieties ;  Corylos,  4  species,  2  varieties  ;  Cari>inas,  2  speciosy 

4  varieties ;  Ostrya.  3  species. 

Myricace^. — Myrica,  3  species,  2  varieties ;  Coinptoxiia,  1  species. 
BETULACEiE. — Botula,  9  species,  6  varieties ;  AInus,  7  species,  9  varieties 
Salicacil£. — Salix,  121  species,  12  varieties ;  Populus,  12  species,  6  varieties. 

GYMNOSPERM^. 

CoNiFER£. — Sub-order  I,  Ahietineai,  Pinus  Biues,  25  species,  24  varieties  |  Pinns  Ter- 
natas,  25  species,  3  varieties ;  Pinus  QuiusB,  35  species,  5  varieties ;  l^nus  Dnbic, 

5  species ;  Abies  Verfl>,  14  species,  23  varieties.  Tsuga :  Abies,  7  species,  6  v.irie- 
ties,  Picea  Bractcata :  Abies,  10  species,  8  vaiieties.  PiceaBrevebracteata:  Abies, 
11  species, 5  varieties;  Cednis,  3  si>ecies,  6  varieties;  Cunningkamia,  1  species,! 
vanety ;  Sciadopitys,  1  sx>ecies ;  Sequoia^  2  species ;  Lariz,  9  species,  7  varieties ; 
Pseudolarix,  1  species;  Araucaria,  7  species,  5  varieties f  Dammara,  8  species, 2 
varieties. — Sub-order  II,  Cuprcssineas,  Juniperus  (oxyccdrus),  7  species, 7  varieties; 
Juniperus  (Sabiua)),  9  species,  12  varieties  |  Juuiperus  (Cupressoides),  16  species,  2 
varieties;  Widdriugtoma,  5  species;  Callitris,  1  species;  Libocedrus,  4  species: 
Actiuostrobns,  1  species ;  Freuela,  19  species ;  Lifficbliardtia,  1  species ;  Fitzroya,  i 
species;  Tbuja, 3  sjiecies,  15  varieties;  Thujopsis,  3  species,  2  varieties;  Biota,! 
species,  15  varieties ;  Cupressus,  20  species,  15  varieties ;  Retinospora,  5  species,  7 
varieties;  Cryptomeria,  1  species,  4  varieties;  Taxodium,  1  species,  4  varieties; 
Glyptostrobns,  2  s])ecies.  Suborder  III,  Taxtnets.  Taxus,  7  species,  21  varieties; 
Torreya,  4  si>ecies;  Cepbalotaxus,  4  species;  Podocarpus,  43  species,  3  varieties; 
Dacrydium,  G  s{)ecies ;  Salisburia,  1  species,  3  varieties ;  Pbyllocladus,  5  species; 
Microcaclirys,  1  s^iecies ;  Pherospbceni,  1  species ;  Saxe-Gotbea,  1  species ;  NAgeis>7 
species,  1  variety ;  Veit^chia,  1  species. 

WM.  SAUNDEB& 
Hon.  Horace  Cafron,  CommMontr, 
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Tlie  folloTNiDg  tabular  statement  shows  the  quautity  and  kinds 
s  sent  from  this  division  daring  the  year  ending  December  31 , 
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United  States  and  teiritories  embrace  abont  twenty-four  degrees 
ude  and  fifty-eight  degrees  of  longitude,  and,  in  consequence  of 
ice  of  elevation,  direction  of  winds,  and  contiguous  oceans,  wide 
mal  differences  of  temperature  are  manifest  even  in  the  same  lat- 
but  within  the  dilierent  latitudes  of  these  extended  limits  are 
great  diversities  of  climate  and  soil,  adapted  to  the  growth  ot 
of  every  quarter  of  the  globe.  The  distribution  of  seeds  was 
with  reference  to  climatic  and  thermal  peculiarities;  but  the 
ibihty  of  seeds  to  different  soils  ean  be  satisfactorily  ascertained 
y  the  sure  test  of  experiment,  and  it  is,  titerefore,  to  be  regretted 
ractical  farmers  do  not,  as  requested,  more  generally  report  to  the 
^ent  the  results  of  their  experiments  with  seeds  sent  to  them. 
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All  important  facts  connected  with  the  cultivation  of  untried  seeds 
should  be  carefully  noted,  and  promptly  reported  to  the  department. 

The  object  of  the  department  in  procuring  and  distributing  seeds  is, 
to  substitute  superior  varieties  for  those  which  have  deteriorated  or  have 
become  diseased,  and  to  introduce  the  seeds  of  new  plants,  that  tlie  re- 
sources of  our  broad  and  fertile  domain  may  be  developed,  and  its  agri- 
cultural wealth  increased.  To  accomplish  these  ends  the  co-operation  of 
the  farmer  is  indispensable.    His  farm  is  a  laboratory  in  which  the  effi- 
cacy of  new  varieties  and  the  success  of  novel  productions  are  alike 
tewSted.    Without  an  intelligent  report,  showing  the  means  used  and 
the  results  reached,  the  department  must  remain  in  doubt  in  regard 
to  the  success  and  utility  of  its  seed  distributions,  except  as  they  may 
be  indicated  in  the  steadily  increasing  products  of  the  land,  and  in  the 
general  improvement  of  its  farming  interests.    Reports  promptly  and 
regularly  sent  in  would  enable  the  department  to  furnish  to  the  country 
and  to  the  world  an  array  of  facts  of  great  practical  interest  and  value, 
while  this  co-operation  on  the  part  of  farmers  would  tend  surely  to  the 
advancement  of  their  own  interests,  and  to  the  increase  of  national 
wealth. 

SENECA  DEAN. 

Hon.  Horace  Oapron,  Commissioner. 
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SiE:  In  compliance  with  your  request  that  I  should  procure  certain 
information  bearing  upon  the  art  and  science  of  agriculture,  I  have  the 
honor  to  submit  the  following  observations : 

The  first  and  leading  fact  that  arrests  the  attention  of  an  American 
observer  of  agricultural  phenomena  on  visiting  Europe  is,  that  in  many 
European  countries  the  annual  yield  per  acre  of  all  the  land  under  cul- 
tivation is  greatly  on  the  increase  fiom  year  to  year,  while  in  the  United 
States  the  yield  per  acre  is  on  the  decrease.  The  question  naturally 
arises:  Is  this  gradual  deterioration  of  American  soil  pix)of  that  Ameri- 
cans are  poor  farmers,  or  that  our  soil  is  naturally  i)oor  f  Our  soD  is 
the  best  in  the  world,  and  practically  we  are  the  most  skillful  in  nearly 
all  the  mechanical  appliances  required  in  farming.  But  the  question 
still  arises,  Are  we  good  farmers  t  It  cei-tainly  was  not  good  farming 
that  permitted  the  soU  of  New  England,  New  York,  Pennsylvania,  and 
Ohio  to  deteriorate  from  a  yield  of  thirty  bushels  of  wheat  per  acre  (and 
other  crops  in  proportion)  to  less  than  fifteen  bushels;  it  was  not  good 
fitfiaing  tiiat  permitted  large  portions  of  the  southern  States  to  become 
absolutely  barren ;  and  it  is  not  good  farming  that  is  now  permitting 
the  unparalleled  soil  of  our  prairie  States  to  grow  less  and  less  produc- 
tive from  year  to  year. 

These  fiacts  suggest  painfrd  reflections,  and  indicate  that  our  great  skill 
in  producing  and  adapting  machinery  to  agricultural  purposes,  and  our 
unsorpassed  practical  talent  as  a  nation,  are  being  employed  only  to 
exhaust  the  natural  wealth  of  the  countiy. 

It  was  estimated,  twenty  years  ago,  that  to  restore  the  land  then  under 
cultivation  iu  the  United  States  to  its  original  fertility,  would  cost  a 
thoosand  millions  of  dollars.  The  same  wasteful  and  exhaustive  process 
is  to  a  great  CAtent  still  continued. 

Have  we,  who  happen  to  have  possessed  the  land  in  its  virgin  wealth, 
any  moral  right  thus  to  contract  a  national  debt,  the  burden  of  which 
wiil  oppress  our  children  and  our  children's  children  f .  It  is  a  delusion 
to  suppose  that  this  crime  is  greatly  mitagated  by  the  fact  that  our  coun- 
try possesses  vast  tracts  of  unoccupied  land,  to  which  we  can  remove  as 
soon  as  we  have  partly  exhausted  our  farms.    Even  if  there  were  no 
limit  to  this,  yet  the  argument  would  be  founded  upon  false  principles 
cf  political  economy.    There  is  a  limit,  however ;  and  he  who  rightly  esti 
mates  the  natural  increase  of  our  population,  augnieuted  by  the  mighty 
tide  of  immigration,  must  see  that  all  oiu*  public  domain  wiU  soor* 
pass  into  private  hands. 

Of  an  average  of  five  hundred  to  six  hundred  per  day  of  emigrants 
who  leave  the  British  isles,  most  of  them  go  to  America.  Of  three  hun- 
dred thousand  emigrants  yearly  from  Germany,  a  great  majority  go  to 
America.  Also,  many  other  countries,  where  the  population  has  out- 
grown the  land,  are  pouring  a  constant  stream  of  emigration  into  our 
country  in  search  of  land  to  till.  Is  it  not  high  time,  then,  that  we 
arrive  at  some  system  of  agriculture  which  will  secure  to  us,  as  indi\'id- 
nals  and  ad  a  nation,  the  benefits  of  the  progress  that  has  been  msA^  m 
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countries  where,  from  various  causes,  more  attention  has  been  paid  to 
the  cultivation  of  the  soil  f 

England  and  Scotland  are  perhaps  justly  cited  as  leading  all  other 
nations  in  the  art  of  agriculture.  An  over-crowded  population  and  a 
very  limited  supply  of  land  have  made  it  necessary  to  adopt  the  best 
practices  in  the  cultivation  of  the  soD.  The  fact  that  nearly  all  the  land  is 
tilled  by  tenant  farmers,  at  high  rental,  prohibits  a  poor  farmer  from  hold- 
ing the  land,  and,  sooner  or  later,  the  most  skillful  farmers  are  put  in 
possession.  "No  matter  from  what  causes  the  best  practices  in  agricul 
ture  are  secured,  they  are  equally  valuable  as  examples.  Most  tenants 
in  England  and  Scotland  are  bound  in  the  leases  to  some  system  of  rota- 
tion of  crops.  That  which  is  most  common  is  called  the  "  four-course 
system:''  1st,  fallow  or  roots;  2d,  wheat  or  barley;  3d,  seeds;  4th,  oats. 
The  nature  of  the  soil  indicates  the  rotation.  In  cases  where  the  tenant 
is  known  to  be  au  intelligent  and  skillful  farmer,  the  landlord  olteu 
leaves  him  free  to  cultivate  the  land  in  his  own  way. 

There  are  numerous  examples  of  the  application  of  scientific  ])rinci 
pies  in  farming  in  Great  Britain  that  we  might  study  with  great  advan- 
tage. The  Marquis  of  Tweeddale,  for  instance,  when  ho  came  into  pos- 
session of  his  estate,  found  the  land  worth  a  rental  of  only  ten  shilhngs 
($2  50)  an  acre.  By  calling  to  his  aid  the  advice  of  scientific  men,  by 
his  intelligence  and  enterprise,  by  the  application  of  scientific  principles 
and  the  most  advanced  practices  to  the  treatment  of  the  soils,  he  raised 
his  entire  estate  to  a  degree  of  productiveness  that  commanded  a  yearly 
rental  of  £3  lOs.  ($17  50)  per  acre. 

During  the  summer  and  autumn  I  visited  numerous  fanns  affording 
examples  of  uitelligent  and  advanced  culture:  the  Prince  Consort  farms, 
at  Windsor;  Lord  Durham's  estate,  in  Durham  County;  Sir  Walter 
Trevelyan's  estate,  in  Northumberland  Comity  ;  and  others. 

The  course  pursued  by  most  American  farmers  is  entirely  without  sys- 
tem. Good  prices  appearing  to  prevail  for  any  given  produclion  will  cause 
our  farmers  to  push  their  crop  in  that  direction,  regardless  of  the  injuii* 
ous  effects  upon  their  farms,  and  indifferent  to  any  general  results.  Thus 
all  tlie  fluctuations  of  markets  operate  to  derange  their  modes  of  hus- 
bandry, and  cause  extra  exx>ense  in  all  the  machinery  of  the  farm, 
including  labor.  A  defined  system  of  husbandry  would  enable  our 
farmers  to  control  the  market  instea^l  of  being  at  the  mercy  of  its  con 
stant  changes,  and  to  gi<eatly  economize  their  expenditures,  and  at 
the  same  time  keep  up  tlie  quality  of  the  soil.  Thfere  is  nothing  more 
necessary  in  agricultural  pursuits  than  some  exact  sj'stem,  regulated  by 
the  discretion  and  intelligence  of  the  farmer,  guided  "by  all  the  light  that 
can  be  drawn  from  science  and  practice.  We  find  in  England  and  Scot- 
land not  only  examples  of  ordinary  farm  management  with  careful  study, 
but  the  art  of  feeding  is  unquestionably  carried  to  a  higher  degree  of  per- 
fection than  in  any  other  country. 

I  was  greatly  surprised,  when  I  first  attended  a  fair  of  the  Koyal 
Agricultui-al  Society^  on  seeing  the  fat  cattle ;  but  I  have  been  still  more 
astonished  on  learning  the  very  short  time  it  required  to  fatten  tliem  for 
the  butcher.  This  skill  is  dependent  on  many  things,  such  as  the  selec- 
tion of  well  bred  stock,  the  kind  of  food  employed,  and  the  mode  of  pre- 
paring it,  and  particularly  the  kind  of  food  given  to  the  stock  when 
young,  and  many  other  things,  all  of  which  we  should  investigate. 

My  aim  at  present  is,  however,  to  examine  such  points  as  relate  more 
directly  to  technical,  or  what  is  often  termed  practical,  education  for 
the  farmer,  or,  more  definitely,  what  relates  to  school  or  college  educa- 
tion.   On  tliis  point  1  am  compelled  to  say  that  Great  Britain  does  not 
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.ifTord  the  highest  examples,  either  in  the  efforts  to  connect  agricultural 
education  with  the  universities,  or  to  establish  separate  agricultuial 
colleges  and  academies.  The  reasons  for  this  are  obvious:  Mo.st  oi'  the 
land  being  cultivated  by  tenant  farmers,  they  would  naturally  not  favor 
any  scheme  for  education  that  would  equally  benefit  the  farming  com- 
inunity  at  large,  and  tend  to  increase  the  productions  of  the  land  gene- 
rally, thereby  most  likely  increasing  the  rental  they  must  pay.  But 
show  the  individual  farmer  how  he  can  increase  the  productions  of  his 
own  farm,  and  thereby  i^roduce  better  crops  than  liis  neighbor,  and  he 
is  ready  enough  to  accept  your  suggestion.  Agricultui'al  education  in 
Great  Britain  is  based  upon  a  purely  commercial  theory.  The  young 
man  is  sent  to  some  advanced  farmer,  in  a  good  agricultural  district,  to 
remain  one,  two,  or  three  years.  Thus  he  becomes  a  good  farmer,  but 
knows  little  else.  We  aim  at  something  higher  than  this  in  the  United 
States,  and  hope  to  make  the  young  farmer  a  student,  skilled  in  his  pro- 
fession by  acquiring  a  knowledge  of  the  sciences  on  which  the  art  of 
agriculture  is  based.  For  this  purpose  we  must  have  schools  and  colleges. 
Agriculture  is  at  length  recognized  as  a  science,  and  the  time  has  gone 
by  when  our  journals  call  in  vain  for  government  and  State  aid  in  its 
advancement,  and  when  intelligent  farmers  plead  in  vain  for  assistance 
in  the  establishment  of  agricultural  schools.  The  ground- work  of  our 
national  wealth  and  power  is  now  appreciated,  and  a  generosity  that  is 
truly  munificent  pervades  the  government  and  people. 

If,  however,  in  the  full  flush  of  our  hopes  on  this  subject,  we  form  a 
wrong  conception  of  what  we  can  accomplish,  or  if  we  adopt  difficult  or 
impossible  measures  to  secure  what  we  may  legitimately  aim  at.  the 
funds  at  our  command  may  be  squandered,  and  tlie  generosity  oi  the 
government.  States^  and  individuals  be  discouraged.  Wo  have  about 
fifty  years  of  experience  from  which  to  draw  lessons  on  the  subject  of 
agricultural  schools.  Failure  has  been  a  marked  feature  in  the  history 
of  this  enterprise.  Let  us  note  the  bad  practices  which  have  led  to  par- 
tial or  entire  failures,  and,  abandoning  them,  study  the  elements  of  suc- 
cess, when  success  has  been  achieved. 

In  a  former  communication  I  claimed  that  the  model-farm  system 
dioold  be  given  up  a^  a  part  of  the  machinorv^  of  agricultui'al  schools; 
I  wish  merely  to  add  hero  that  I  consider  model  farms  detrimental  on 
account  of  the  burden  they  im^pose,  in  various  ways,  upon  the  institution, 
Bven  in  cases  like  that  of  the  Cornell  University ,\vhere  the  endowments 
^  so  great  that  the  institution  may  not  feel  the'  burden  of  the  farm. 
5^0  agricultural  community  will  award  the  same  faith  or  the  same  credit 
k)  the  exi>erimeuts  of  a  college  farin  that  they  would  to  those  of  the 
separate,  independent  farmer.  Farmers  in  general  will  feel  a  suspicion 
hat  the  college  farm  is  backed  by  college  funds,  and  that  results  are 
secured  under  the  influence  of  college  bias.  It  is  not  the  greatest  pos- 
sible results  that  the  farmer  looks  for  alone,  but  the  highest  productive- 
ness of  his  soil  that  can  be  secured  at  the  least  cost.  Of  course  the 
experimental  ground  is  not  included  in  the  term  model' farm.  Experi- 
tuental  grounds — which  need  not  be  very  large — are  indispensable. 

One  of  the  most  important  questions  that  our  country  is  just  now 
ialled  upon  to  settle,  is  in  relation  to  the  value  of  separate  agricultural 
Schools,  as  compared  with  attaching  tbcm  to  universities,  or  making 
the  agricultural  school  a  department  in  a  university.  K  the  agricultu- 
ral department  is  to  be  tacked  on  as  a  mere  subordinate  part,  and  is  to 
)e  overshadowed  by  some  other  interest,  I  should  decide  in  favor  oi 
Jeparate  schools,  with  all  their  disadvantages.  It  has  too  often  hap- 
)eaed  that  the  eflbrt  to  give  agriculture  a  place  in  universities  has 
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resulted  in  very  little  more  than  a  mere  name ;  yet  I  Mn  of  the  opinion 
that  the  science  and  art  of  agricnlture  will  best  be  raised  to  their  true 
dignity  by  securing  the  proper  instruction  in  connection  with  our  uni- 
versities. If  universities,  already  established,  will  not  give  this  subject 
a  place  projiortionate  to  its  importance,  the  act  making  the  government 
grant  of  land  for  agricultural  and  mechanical  education  is  so  framed  as 
to  give  us  a  most  fortunate  advantage  in  founding  new  institutions. 

All  that  has  l>een  gained,  thus  far,  on  the  side  of  practical  education 
in  the  contest  between  the  advocates  of  the  old  classical  system  and  the 
advocates  of  the  re*al  studies,  or  the  study  of  Nature,  has  been  gained 
in  connection  with  our  colleges  and  universities.  It  is  not  long  since 
any  young  man  who  wished  to  attain  a  standing  as  a  scholar  had  but  one 
course  open  to  him.  The  study  of  Greek  and  Latin  was  forced  upon  him, 
no  matter  what  his  inclinations,  tastes,  or  aptitudes  might  be.  This 
rule,  which  required  all  to  reiich  knowledge  by  tbe  same  roa<l,  has  been 
measurably  overthrown  in  our  country.  The  study  of  the  natural  sci- 
ences, of  Nature  and  her  works,  and  of  the  laws  that  govern  the  phj'sical 
universe,  is  raised  to  equal  dignity  with  the  stu<ly  of  what  is  styled  a 
classical  course.  I  would  not  disparage  the  study  of  Greek  and  Latin, 
but  would  greatly  increase  the  amount  of  study  now  require<l.  Greek 
and  Latin  literature  opens  to  the  human  intellect  the  grandest  fields  of 
its  own  acti\itie8  and  resources;  but,  with  the  whole  circle  of  human 
knowledge  before  us,  we  should  give  freedom  of  choice,  and,  to  this  end, 
insist  upon  more  thorough  preparation  before  any  of  the  special  courses 
be  entered  upon,  during  which  time  all  should  bo  educated  alike;  but 
when  the  choice  can  be  made  under  the  guidance  of  capacity  or  apti- 
tude, the  university  course  should  be  such  as  will  accommodate  all. 

If  the  farmer  or  mechanic  must  go  to  an  institution  apart  firom 
students  fitting  themselves  for  other  callings,  his  education  wiU  always 
be  looked  upon  as  a  sort  of  half  education,  or  at  least  as  being  of  an  in- 
ferior grade.  Give  these  students  a  position  of  honor  equal  to  any  others, 
and,  for  an  equal  amount  of  good  study  in  any  chosen  course,  award  the 
same  credit.  Contact  of  mind  with  mind  plays  a  decided  part  in  ednca- 
tion.  The  contact  of  students  of  all  callings  creates  new  power,  and 
spurs  forward  to  higher  ambitions.  This  influence  or  atmosphere  of 
study  is  measurably  lost  by  separate  schools.  Then,  by  associating  the 
literary,  and  scientific,  and  the  practical  students,  there  is  less  danger 
of  a  Social  stamp  being  put  upon  the  one  differing  from  that  put  upon 
another.  This  is  of  great  importance.  In  the  university,  too,  any  student 
may  consult  his  taste  or  interest  by  acquiring  a  knowledge  of  studies 
allied  to  his  chosen  course,  although  not  strictly  belonging  to  it. 

Economy  is  greatly  on  the  side  of  the  university  plan.  The  machinery 
required  is  to  a  great  extent  the  same  for  all  the  coui-ses,  and  to 
multiply  it,  so  as  to  supply  as  many  separate  schools  as  there  are  natiu^ 
subdivisions  in  the  university,  would  be  a  great  waste  of  capital.  I  do 
not  mean  to  argue  that  we  may  not  at  some  time  need  special  schools ;  bnt 
this  is  not  our  first  great  want. 

In  Prussia,  where  agricultural  education  has  long  been  an  established 
part  of  the  school  system,  there  are  a  number  of  old  and  well-estab- 
lished separate  agricultural  academies  and  schools.  The  university  at 
Halle  established  an  agricultural  department  in  1863,  which  now  has 
one  hundred  and  eighty  students — more  than  double  the  number  in 
attendance  at  any  other  agricultural  school  or  academy  in  Prussia.  1 
believe  it  will  be  found  that  where  agricultural  studies  have  proper  care 
bestowed  upon  them  in  the  universities,  the  latter  wiD  take  the  lead  in 
this  department. 
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It  is  an  almost  unavoidable  resnit  in  cases  of  schools  for  any  given 
purpose,  that  the  studies  are  attempted  to  be  rendered  easy,  with  the 
view  of  adapting  them  to  the  8i>ecial  course.  This  is  an  injury  to  the 
student,  and  justly  merits  the  position  usually  assigned  such  schools  as 
being  of  a  low  grade.  I  find,  both  in  England  and  on  the  continent, 
that  those  whose  judgment  is  entitled  to  the  greatest  weight  are  inclin- 
ing toward  the  opinion  that  agricultural  education,  so  far  as  the  schools 
are  concerned,  should  be  collegiate  in  character,  or  scientific.  The  same 
is  true  in  regard  to  education  in  mechanics.  The  notion  that  the  student 
should  go  to  these  schools  to  learn  agriculture  or  any  of  the  mechanical 
arts,  very  much  as  he  would  learn  a  trade,  is  rightfully  discarded. 

In  the  grand  duchy  of  Baden  I  found  the  Ministerium  of  Trade  and 
Agriimlture  engaged  in  the  inauguration  of  a  system  of  agricultural 
education  which  must  succeed  in  extending  the  knowledge  of  the  acad 
emies  to  the  agricultural  community.    This  system  requires  the  estab- 
lishment of  a  school  in  each  district  (eleven  in  the  grand  duchy)  for  the 
sons  of  farmers,  (the  peasantry,)  the  principal  of  each  school  to  be  paid  by 
the  government,  and  required  to  be  not  only  an  educated  man,  but 
educated  in  the  science  of  agriculture.    These  schools  «ire  to  consist  of 
one  term  in  the  year  (a  winter  term)  of  five  months.    The  remainder  of 
the  year  the  principal  teachers  are  to  travel  and  study  all  the  best  prac- 
tices of  agriculture  to  be  found  in  the  country,  occasionally  lecturing  in 
the  villages  to  interest  the  farmers  in  the  subject  of  the  schools,' that 
they  may  send  their  sons  in  the  winter.    This  system  not  only  extends 
to  tiie  people  a  knowledgeof  all  that  can  be  discovered  in  the  acndemies 
and  colleges,  and  by  the  best  practice  of  the  more  intelligent  and  enter- 
prising farmers,  but  it  opens  employment  for  thorough  students  of  agri- 
culture who  go  from  the  colleges  from  year  to  year. 

There  are  only  two  institutions  in  Great  Britain  where  agriculture  is 
at  present  successfully  taught — one  in  England  and  one  in  Scotland. 
The  former  is  the  Royal  Agricultural  College,  at  Cirencester,  in  Glou- 
cestershire, which  is  devoted  exclusively  to  agriculture;  the  latter  is  an 
agricultural  department  in  the  University  of  Edinburgh. 

THE  ROYAL  AGRICULTURAL  COLLEGE  AT  CIRENCESTER. 

The  Royal  Agricultural  College  at  Cirencester  had  for  a  long  time  but 
a  feeble  existence.    The  reasons  were : 

First.  Want  of  capital,  having  no  government  aid,  and  charging  its 
students  at  a  non-pajing  rate. 

Second.  It  was  supporting  a  very  heavy  burden  in  the  way  of  a 
model  farm,  which  ran  the  institution  in  debt  to  the  extent  of  about 
$50,000. 

Third.  It  required  the  students  to  labor,  and  thereby  secured  satisfac- 
tory results  neither  in  study  nor  in  labor.  All  these  difficulties  have  been 
OTercome.  The  first,  by  increasing  the  charges  for  board  and  tuition, 
which  of  course  changed  the  class  of  students ;  the  second  and  third,  by 
the  abandonment  of  the  practices  out  of  which  they  grew.  The  insti- 
tution is  now  self-sustaining  and  prosperous,  and  in  September  last, 
soon  after  the  opening  of  the  term,  there  were  about  seventy  students 
in  attendance.  The  increase  of  the  expense  of  board  and  tuition  excludes 
the  sons  of  small  farmers,  who  were  at  first  intended  to  be  educated  at 
this  institution,  and  the  more  wealthy  classes  now  send  their  sons.  If 
there  were  no  question  of  expense,  it  would  be  impossible  to  mingle  the 
two  classes  in  the  same  institution  in  this  country — a  iifficultj^  which,  it 
is  to  be  hoped,  may  never  be  encountered  in  America. 
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The  Duke  of  Maxlborougli  is  president  of  the  college,  and  its  present 
faculty  embraces  the  Eev.  John  Constable,  principal,  and  six  resident 
professors,  occupying  the  chairs  of  agriculture,  chemistry,  natural  his- 
tory, anatomy,  physiology  and  hygiene,  mathematics  and  surveying,  and 
drawing. 

The  institution  was  incorporated  by  charter,  March  27, 1845.  The 
college  building  is  a  handsome  and  commodious  gothic  structure,  ot 
stone,  situated  one  aud  a  half  miles  out  of  Cireucester.  Its  frontage  is 
one  hundred  and  ninety  feet.  The  buildings  include  a  chapel,  diuing- 
hall,  librarj',  museum,  lecture-theater,  laboratories,  class-rooms,  private 
studies,  and  servants'  offices ;  with  apartments  for  resident  professors, 
and  ranges  of  dormitories  on  the  upper  Hoors.  The  whole  building  is 
lighted  with  gas,  and  the  best  methods  of  warming  and  ventilation  have 
been  adopted.  Each  student  has  a  separate  sleeping  apartment,  and 
private  studies  are  allotted  to  meritorious  students. 

The  managers  appear  to  appreciate  the  great  educational  value  of  a 
practical,  industrial,  and  scientific  museum ;  the  college  museum,  pos- 
sessing a  valuable  collection  of  geological  specimens,  minerals,  and 
objects  of  natural  history ;  an  interesting  set  of  anatomical  and  patho- 
logical preparations,  such  as  casts  of  teeth,  to  illustrate  the  age  of  tiie 
horse,  sheep,  and  other  animals ;  an  extensive  museum  of  economic 
botany,  containing  specimen  plants  of  many  varieties  of  known  cereals, 
samples  of  seeds  of  every  species  of  plants  used  by  the  agriculturist,  and 
a  series  of  wax  models  of  every  variety  of  cultivated  roots ;  and  also  a 
beautiful  herbarium,  containing  about  three  thousand  specimens  of 
British  plants. 

Thirty  acres  of  land  are  devoted  to  the  purposes  of  an  experimental 
farm,  which  is  so  managed  that,  by  accurate  records  and  the  systematic 
weighing  of  animals  and  products,  students  are  enabled  to  secure  cor- 
rect ideas  of  many  of  the  important  details  of  farm  practice.  The  farm 
formerly  conducted  by  the  college  as  a  model  farm  is  now  under  tiie 
management  of  one  of  the  graduates  of  the  institution,  to  whom  it  is 
let  with  the  reserved  right  of  students  and  professors  to  visit  it  at  mil. 
This  farm  consists  of  about  five  hundred  acres.  The  soil  of  the  farms 
rests  on  the  forest  marble  and  great  oolite.  Much  of  it,  therefore^  is 
brash.    The  general  elevation  above  the  sea  is  about  six  hundred  feet 

Lastruction  in  agriculture  is  given  by  lectui*es  and  by  daily  practical 
exercises  on  the  tarms.  The  agricultural  course  of  instruction  thus 
embraces  not  only  a  scientific  discussion  of  established  methods  of  cul- 
tivating difterent  kinds  of  soils  in  difterent  climates;  of  the  breeding, 
rearing,  and  general  management  of  stock,  and  the  use  of  machinery; 
but  also  affords  a  good  illustration  of  the  cultivation  of  at  least  one 
good  farm  in  the  neighborhood,  to  which,  by  an  arrangement  made  with 
tne  tenant,  the  students  have  free  access.  Each  student  is  exjiected  to 
keep  a  daily  journal  of  all  the  operations  on  the  farm,  and  to  make  him- 
self thoroughly  iicquainted  with  the  accounts.  Natm^al  and  mechanical 
philosophy  are  taught  by  a  series  of  lectures  delivered  by  the  i>rincipal. 

The  chemical  laboratory  is  well  aiTanged  and  well  furnished,  and 
clienucal  manipulation  and  analysis  are  taught  to  each-class  of  students 
in  succession,  under  the  superintendence  of  the  professor  of  chemistry 
and  his  assistants.  After  studying  the  properties  of  the  more  commonly 
occurring  substances,  they  are  taught  to  analyze  a  series  of  compounda^ 
proceeding  from  simple  to  more  complex  cases,  and  toapply  the  knowledge 
thus  obtained  to  the  analysis  of  manures,  soils,  ashes  of  plants,  torn 
products,  and  other  substances  with  which  the  practical  agriculturist  is 
more  immediately  concerned ;  and,  in  addition,  there  is  a  systematic 


REPORT  ON  AGRICULTURAL  EDUCATION  IN  EUROPE.    133 

course  of  illustrated  lectures  given  on  inorganic,  organic,  and  agricul- 
tural chemistry,  as  well  as  catechetical  lectures.  Analyses  of  artificial 
manures,  oil  cakes,  waters,  &c.,  are  daily  performed  in  the  college  labora- 
tory, and  chemico-agricultural  researches  undertaken  by  the  more 
advanced  students,  under  the  immediate  direction  of  Mr.  Church  and 
assistants. 

Geology  is  taught  by  lectiu*es,  and  practically  illustrated  in  field 
excursions  and  geological  surveys  in  the  surrounding  neighborhood. 

The  professor  of  botany  delivers  annually  a  full  course  of  lectures  in 
systematic  botany,  illustrated  by  a  botanical  garden  belonging  to  the 
institution,  which  enables  liim  to  instruct  practically  in  the  botany  of 
agriculture,  and  to  show  the  students  various  experiments  in  vegetable 
physiology.  The  professor  of  botany  conducts  field  classes  weeldy  during 
the  summer  and  autumn  months. 

Instruction  in  anatomy,  physiology,  and  hygiene  is  given  bj^  lectures, 
'dlustrated  by  cases  in  the  hospital  attached  to  the  college;  and  in  order 
to  make  the  teaching  as  practically  useful  as  possible,  students  are 
required  to  record  the  particulars  of  all  cases  admitted  for  treatment, 
especially  the  results  of  i>ost-mortem  examinations. 

In  the  department  of  mathematics  and  sun^eying  the  instruction  is 
rendered  as  practical  as  possible  by  opportunities  which  are  afforded 
for  instruction  in  the  field,  in  surveying,  leveling,  and  land-measuring, 
and  in  the  use  of  the  theodolite,  spirit-level,  and  other  instrument. 
Architectural  and  mechanical  drawing  are  also  carefully  taught  in  the 
institution.  To  such  students  as  desire  it,  instruction  in  carpentry  and 
smiths'  work  is  given  in  the  shops  attached  to  the  farm  buildings. 

There  are  two  terms  in  the  year,  with  vacations  of  seven  weeks  each, 
one  vacation  commencing  about  the  ISth  of  June,  and  the  other  on  the 
18th  of  December.  Students  who  complete  the  two  years'  course  receive 
a  diploma  as  graduates,  under  the  title  of  members,  on  having  passed  a 
satisfactory  examination  in  agriculture,  chemistry,  and  any  other  one 
subject  selected  by  the  candidates. 

Students  who  live  in  the  institution  (in-students)  pay  £100  i)er  annum, 
to  be  paid  half  yearly,  in  advance.  Students  who  live  out  of  the  insti- 
tution (out-students)  pay  £50  per  annum,  half  yearly,  in  advance. 

There  has  recently  been  established  at  Cirencester  a  farmers'  club, 
the  lect-ures  and  discussions  of  which  are  of  great  service  to  the  students 
of  the  college.  Some  of  the  professors  belong  to  this  club,  and  they 
find  no  difliculty  in  secimng  from  among  tlie  lemling  farmers  those  who 
are  willing  to  test  practicaUy  the  scientific  discoveries  or  supposed  im- 
provements of  the  college,  and  to  rei)ort  results. 

THE  UNIVEIISITY  OF  KDINnURGH. 

The  chaii*  of  agriculture  in  this  university  is  at  present  endowed 
jointly  by  the  Highland  and  Agricultural  Society  of  Scotland  and  the 
government,  and  is  filled  by  Professor  John  Wilson,  an  experienced  and 
able  scholar  in  the  science  of  agriculture.  The  efficiency  of  this  chair 
has  recently  been  greatly  increased. 

The  university  has  resolved  to  grant  degrees  to  those  who  pass  the 
prescribed  examinations,  in  conformity  with  the  educational  curriculum 
prescribed  by  the  Highland  and  Agricultural  Society.  It  has  been  ar- 
ranged that  the  lectures  on  agriculture  shall  extend  over  two  sessions, 
in  order  that  the  subject  may  receive  a  more  comi^rehensive  considera- 
tion than  has  hitherto  been  accorded  to  it.  The  course  has,  therefore, 
been  arranged  in  two  divisions,  and  is  completed  in  two  sessions.    The 
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first  is  occupied  chiefly  in  discussing  the  principles;  while  in  the  second 
the  practice  of  mojilem  agriculture  is  more  particularly  considered 
Each  division  of  the  subject  is  rendered  as  complete  as  possible,  so  as 
to  meet  also  the  requirements  of  those  gentlemen  who  may  not  intend 
to  go  up  for  the  diploma  examination. 

The  Course  of  Lectures. — First  Divmon. — I.  History  of  Agricul- 
ture, with  the  various  epochs  of  advancement  up  to  the  present  time: 
Sacred  Writings,  Ancient  Egyptians,  Greeks,  Eomans,  Early  and  Middle 
Ages;  Application  of  Science;  Tull,  Young,  Sinclair,  Davy,  Liebig, 
Boussingault,  &c. 

IL  General  purposes  of  agriculture,  conditions  affecting  it,  and  prin- 
ciples on  which  it  is  based ;  combination  of  knowledge  necessary  for 
their  proper  comprehension  and  successful  application ;  the  production 
of  sufficient  and  regular  supplies  of  food ;  civiiization ;  increase  of  pop- 
ulation 5  necessities  for  increi^sed  supplies ;  necessity  for  an  acquain^ 
ance  with  the  laws  governing  the  three  great  kingdoms  of  nature,  the 
animal,  vegetable,  and  mineral,  and  the  intimate  union  of  all  these. 
This  combination  of  knowledge  comprises — 

in.  The  Chemistry  of  Agi-iculture :  The  constituents  and  chemical 
composition  of  soils,  cultivated  crops,  the  atmosphere,  rain  and  spring 
water ;  chemical  changes  effected  by  decomposition  and  recombinations 
in  reference  to  the  gaseous  and  mineral  food  of  plants;  rotation  of  crops, 
fallcwing  and  manuring — their  principles  discussed. 

IV.  The  Geology  of  Agriculture :  Conditions  under  which  the  differ- 
ent strata  forming  the  earth's  crust  were  deposited ;  their  composition, 
mechanical  and  chemical,  mode  of  disintegration,  &c. ;  the  formation  of 
soils ;  the  condition  and  tetent  of  surface  soils,  and  their  characteristics 
and  influence  on  agriculture ;  local  variations ;  economic  produce  of  dif- 
ferent formations,  as  stones  for  building  and  other  puri)oses,  marbles, 
slates,  clays,  limestones,  metallic  ores,  coals,  salt,  &c. ;  general  surfiice 
geology  of  Great  Britain. 

V.  The  Botany  of  Agriculture :  The  nature  and  character  of  the  vari- 
ous agricultural  plants,  and  the  diseases  and  insect  ravages  to  which 
they  are  most  liable,  and  their  remedies:  the  weeds  of  agiiculture ;  indi- 
genous plants  as  indicative  of  quality  of  soils ;  special  crops  cultivated 
for  food  or  for  technical  purposes,  as  linseed,  coriander,  woad,  teazles, 
&c. ;  arboriculture,  the  cultivation  and  management  of  fiuit  and  forest 
trees ;  planting,  pruning,  felling,  barking,  &c. 

VI.  The  Physics  of  Agriculture :  Meteorology,  including  climate  and 
the  various  conditions  affecting  it;  atmospheric  effects,  as  winds,  rain, 
hail,  thunder-storms,  their  causes  explained;  barometer,  thermometer, 
dew-point,  &c.,  indications  afforded  by  them ;  the  absorption  and  reten- 
tion of  heat  and  moisture  by  different  soils,  and  their  capillarity  in  refer- 
ence to  drainage ;  hydrodynamics ;  the  general  laws  of  light,  heat^  and 
electricity  as  affecting  the  vegetable  kingdom. 

Second  Division, — I.  The  Mechanics  of  Agriculture;  their  application 
in  the  practical  operations  of  the  farm.  This  will  comprise  the  princi- 
ples of  construction  of  plows,  harrows,  scarifiers,  rollers,  horse-hoes, 
drills,  threshing  machines,  reaping  and  mowing  machines,  chaff  cutters, 
crushing  and  grinding  machines ;  the  application  of  steam  to  tillage  pur- 
poses ;  motive  power — man,  horse,  wind,  water,  steam — their  absolute 
and  relative  values  and  various  modes  of  application  considered. 

n.  Rotations  of  various  districts  discussed  and  explained ;  sequence 
of  agricultural  operations;  economical  divisions  of  labor;  the  hay  and 
com  crop ;  different  modes  of  harvesting. 

III.  Improvement  of  the  Soil  by  Draining,  Manuring,  &c. :  Draining, 
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irrigation,  warping,  claying,  marling,  liming,  paring,  and  burning;  ma- 
mire«,  farm-yard  and  artificial,  solid  and  liquid,  their  chemical  composi- 
tion, suitability  for  different  crops  and  modes  of  application,  their  com- 
parative money  values,  adulterations,  &c. 

IV.  Live  Stock:  Different  breeds  of  cattle,  horses,  sheep,  swine, 
poultry,  &c.;  the  physiological  principles  of  breeding,  rearing,  and  feed- 
ing; siiecial  points  to  be  attended  to,  their  practical  application  in  the 
treatment  of  stock  generally;  different  substances  used  for  feeding  pur- 
poses, their  composition,  relative  value,  adulteration,  &?c. ;  the  diseases 
and  injuries  to  which  farm  stock  are  most  liable. 

V.  The  Economics  of  Agriculture :  Dairy  produce ;  butter  and  cheese 
making,  baking,  malting,  brewing,  wine  and  vinegar  making;  beet-root 
sugar  and  spirit;  potato  starch  and  spirit;  flax,  fiber,  oil  and  cake;  lime 
burning,  brick  and  tile  making,  &c. 

VL  Farm  Engineering  and  Construction:  Farm  buildings;  general 
principles  to  be  ob8er\'ed,  as  position,  asi;>ect,  size,  materials,  and  mode 
of  construction,  cost,  &c. ;  arrangement  of  land  inclosures,  fences,  shel- 
ter, road  making,  draining,  &c. 

VII.  Agricultural  Policy  :  Tenancy — leases,  size  of  farms^  rent,  cap- 
ital, labor,  wages;  relation  of  landlord,  tenant,  and  laborer;  importance 
of  correct  farm  accounts  and  general  returns;  agricultural  statistics, 
markets,  &c. 

VIII.  General  Management  and  Improvement  of  Landed  Property. 
The  students  of  agriculture  in  this  university  have  the  advantages  of 

access  to  one  of  the  best  industrial  museums  in  existence. 

aguichlttjiial  societies. 

The  Uigliland  Agricultural  Society  of  Scotland  was  incorporated  by 
charter.  May  17,  1787,  by  the  name  of  the  Highland  Society  of  Scotland, 
and  was  newly  incorporated  June  18, 1834,  by  the  name  and  style  of  the 
Higfhland  and  Agricultural  Society  of  Scotland. 

Much  of  the  general  improvement  in  the  practice  of  agriculture  in 

Scotland  has  been  secured  by  the  labors  of  this  society  in  granting 

premiums  for  agricultual  improvements;  the  holding  of  shows  of  cattle, 

implements,  and  produce,  and  for  the  general  promotion  of  the  science 

and  practice  of  agriculture;  and  recently,  since  1856,  when  it  procured 

a  supplementary  charter  conferring  additional  powers  upon  the  society, 

by  more  eflBcieut  and  direct  efforts  to  promote  agricultural  education. 

The  supplementary'  charter  enabled  the  society  to  constitute  and  appoint 

a  committee  on  education,  to  be  called  "The  Council  of  the  Highland 

and  Agricultural  Society  of  Scotland."    This  society  is,  therefore,  now 

encouraging  a  high  standard  of  agricultural  education.    The  following 

is  the  course  adopted  by  the  council : 

The  council  consider  that,  in  organizing  the  proposed  system  of  edu- 
cation, there  are  two  leading  points  to  bo  att^juded  to:  First.  The  offer 
of  everj'  proper  encouragement  and  facility  to  induce  and  enable  agriciU- 
tural  students  to  become  candidates  for  the  society's  diploma.  Second. 
The  enforcement  of  stringent  precautions  against  the  possibility  of  the 
powers  created  by  the  charter  being  abused,  or  the^  diploma  being  con- 
ferred on  insufticient  grounds.  The  council  conceive  that  a  well-defined 
cmriculum  will  serve  as  a  guide  to  the  young  agriculturist,  both  as  regards 
the  subjects  of  study  and  the  Order  in  which  they  are  to  be  jiursued;  and 
that  its  observance  will  afford  the  best  guarantee  for  an  education 
worthy  of  the  diploma.  This  education  must  be  of  a  two-fold  character, 
scientific  and  practical — the  one  to  be  acQuiied  in  the  class^  tli^otAi<^T  ou 
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the  farm.  The  sufficiency  of  both  should  be  tested ;  1st,  by  evidence  of 
atteudauce  for  prescribed  periods  iu  the  class  and  on  the  farm ;  2d,  by 
rigid  and  searching  ex{imination  after  tlie  required  attendance  has  becu 
completed. 

In  addition  to  a  thorough  acquaintance  with  the  details  of  practical 
fanning,  a  candidate  must  be  conversant  with  those  departments  of  the 
following  branches  of  stiyly  which  bear  upon  agriculture:  1,  botany;  2, 
chemistry,  scientific  and  applied ;  3,  natural  history,  including  the  prin- 
ciples of  zoology  and  geology;  4,  veterinary  medicine  and  surgery;  5, 
field  engineering  and  sur\'eying;  0,  the  principles  of  mechanics  and  con- 
struction, as  applied  to  the. implements  and  buildings  of  the  farm;  7^ 
book-keeping  and  accounts. 

While  candidates  are  not  tied  down  to  any  particular  college  or  school, 
they  must  produce  certificates  of  attendance  for  the  i)rescribed  \mioA 
in  the  following  classes  in  some  educational  institution,  approved  and 
recognized  a«  suflicient  by  the  examiners:  Agriculture,  botany,  chemis- 
try, natural  histoiy ,  veterinary  medicine  and  surgery.  Acquirements  in 
field  engineering  and  surveying,  mechanics  and  construction,  and  book- 
keeping, may  be  established  by  examination,  without  certificate  of  attend- 
ance; but  students  should,  nevertheless,  take  advantage  of  whatever 
classes  may  be  available  for  these  branches. 

In  following  out  the  practical  part,  of  the  eourse,  students  are  not 
restricted  to  any  i)articular  part  of  the  country  or  system  of  farming; 
but  the  examiners  may  judge  of  the  suflieiency  of  the  certificate  pro- 
duced, and  of  the  competency  of  the  i)arty  granting  it.  The  whole 
course  of  study  must  embrace  not  less  than  four  years — two  at  classes, 
and  two  at  farm ;  and  students  should  be  strongly  recommended  to  pass 
through  the  scientific  departments  first,  so  as  to  enter  on  the  practical 
part  with  the  advantages  and  the  aids  derivable  from  a  proper  educa- 
tion. When  the  scientific  course  is  preferred  in  i)oint  of  time,  a  student 
may  be  examined  upon  it  before  going  to  the  farm. 

A  student  may  take  alternato  years  of  the  classes  and  of  the  farm,bot 
must  not  devote  to  either  less  than  an  entire  year  at  a  time.  No  part 
of  the  course  must  commence  until  the  student  is  seventeen  years  or 
age,  and  a  diploma  cannot  be  granted  until  he  is  twenty-one. 

The  Scientific  Couese. — First  year.  Summer :  botany,  three  months; 
book-keeping  and  accounts,  three  mouths.  Winter:  chemistry,  six 
months;  natui^al  history,  six  months.  Second  year.  Summer:  anal^'ticaJ 
chemistr}',  three  months;  engineering  and  surveying,  three  months. 
Winter:  agriculture,  six  months;  veterinary  surgery,  six  months. 

This  arrangement  is  merely  suggested  as  providing  a  proper  course  ol 
study  and  succession  of  subjects;  but  the  student  is  not  prohibited  from 
adopting  another  order,  provided  he  proves  attendance  for  the  prescribcil 
period  in  the  specified  classes.  By  adoi)ting  the  arrangement  indicated, 
he  has  the  advantage  of  carrying  to  the  agricultural  class  a  knowledge 
of  botany,  chemistry,  and  natural  historv';  and  he  is  examined  imme- 
diately alter  the  close  of  his  course,  and  at  the  end  of  the  winter  sessiou. 

In  addition  to  the  professorship  in  the  University  of  Edinburgh,  tbe 
society  has  an  able  chemist,  Thomas  Anderson,  M.  D.,  of  Glasgow. 

• 

KOYAL  AGHICULTUEAL  SOCIETY. 

The  Royal  Agricultiu*al  Society  of  England  is,  in  addition  to  the  ordi- 
narj^  work  of  agricultural  societies,  also  making  an  effort  to  encourage 
agncultural  education  by  granting  certificates  and  awarding  certain 
prizes;  also  by  scientific  and  practical  experiments  conducted  by  one  of 
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the  most  able  agricnltnral  chemists,  Dr.  Augustus  Yoelcker,  consulting 
chemist  of  the  society,  and  formerly  chemist  of  the  Royal  Agricultural 
College  at  Cirencester. 

PRIVATE  WORKERS. 

There  is  much  valuable  private  work  being  done  both  in  England  and 
Scotland  for  the  advancement  of  agricu^ure,  which  I  cannot  at  present 
nDdertake  to  describe;  and  the  scientific  and  practical  experiments  of 
J.  B.  Lawes,  F.  R.  S.,  F.  C.  S.,  and  Dr.  J.  H.  GUbert,  F.  R.  S.,  F.  C.  S.,  at 
Rothamstead,  are  too  well  known  to  need  a  description. 

I  wish  here  only  to  call  attention  to  the  Rothamstead  experimental 
station  as  being  the  best  model  I  have  yet  seen  for  experimental  farms  for 
agricultural  colleges.  The  thoroughness  with  which  Dr.  Gilbert  exe- 
cutes his  work,  the  perfect  system  with  which  ho  conducts  his  experi- 
ments and  records  the  results,  the  size  of  the  expenmental  plots  of 
land,  and  the  arrangement  of  the  laboratory,  are  all  most  admirable. 

The  plots  of  laud  are  often  entirely  too  small  (not  more  than  three  or 
four  ysirds  square)  at  experimental  stations  to  insure  reliable  results, 
and  frequently  the  results  are  rendered  still  less  reliable  on  account  of 
prass  and  weeds  being  permitted  to  grow ;  but  at  Rothamstead  the  plots 
are  from  one-eighth  to  a  quarter  of  an  acre  in  size,  and  kept  perfectly 
clean. 

The  estate  of  Mr.  Lawes,  surrounding  the  experimental  ground,  is  cul- 
tivated with  a  view  to  the  greatest  profit,  by  the  application  of  princi- 
ples developed  at  the  experimental  station,  in  the  use  of  manures,  rota- 
tion of  crops,  &c.,  and  a  complete  record  kept  from  year  to  year  of  the 
treatment  and  results.  This  station,  though  a  private  enterprise,  has 
^ven  to  the  world,  in  the  way  of  scieutiiic  reports,  papers,  &c.,  results 
that  have  done  and  are  doing  much  for  the  introduction  of  scientific 
jirinciples  in  the  practice  of  agiicultiue;  and  thus  these  gentlemen, 
though  private  workers,  are  among  the  leading  educators  of  the  people. 

There  ;ire  many  intelligent  farmers  in  England  and  Scotland  who  take 
young  men  who  wish  to  learn  agriculture  practically,  at  £100  to  £150 
per  year;  but  this  is  not  educational  in  the  sense  in  which  we  are  con- 
sidering the  subject. 

THE  AGRICULTUKAL  INSTITUTIONS  OF  GEUMANY. 

At  the  present  stage  of  progress  in  scientific  agiicultui*e  in  America, 
we  cannot  afford  to  neglect  what  has  been  done  in  a  country  where  the 
experience  of  fifty  years  is  embodied  in  the  present  facilities  offered  both 
by  individual  enterinise  and  by  the  various  governments  to  the  student 
of  agriculture,  and  where  the  best  intellect  and  scholarshii)  of  the  land 
are  employed  in  the  interest  of  agriculture  and  the  sciences  on  which  it 
is  based. 

German  agriculture  should  not  be  considered  under  this  one  title,  as 
the  various  Gferman  states  present  peculiarities  not  common  to  all ;  out 
too  much  space  would  be  required  for  a  detailed  account  of  the  interests 
of  scientific  agriculture  in  each  German  state. 

During  my  investigations  I  have  visited  schools  of  all  the  various 
grades  existing  in  Prussia,  Saxony,  the  grand  duchy  of  Baden,  Wur- 
tcmberg,  and  Austria ;  and  in  this  report  I  have  selected  one  or  more 
institutions  representing  each  of  the  grades  jor  types  of  the  schools  of 
agriculture  in  Germany. 

The  eontrovei*8y  which  most  interests  our  country  is  that  existing 
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between  the  advocates  of  separate  agricultural  schools  (colleges  or  acad- 
emics) and  the  advocates  of  agricultural  education  as  a  part  of  the  uni- 
versity course.  This  controversy  is  still  going  on  in  Germany,  and,  as 
facts  are  the  best  logic,  I  am  compelled  to  decide  that  the  greater 
strength  of  argument  rests  with  the  advocates  of  university  education. 
Not,  however,  in  favor  of  the  complete  merging  of  the  agricultural  acad- 
emy or  school  into  the  university  course,  bu*  in  favor  of  a  union  with 
the  university.  Though  there  are  advocates  of  the  complete  disestab- 
lishment of  tiie  academies  of  agriculture,  in  favor  of  the  universities,  it 
has  been  found  in  practice  that,  to  some  extent,  a  separate  faculty  and 
a  sei)arate  organization  for  the  agricultural  department  are  necessary, 
and  that  the  university  department  of  agriculture  should  in  a  degi'ee 
resemble  an  agi-icultural  academy,  so  allied  with  the  university  as  to 
open  to  the  students  certain  university  advantages  that  cannot  be 
secured  in  separate  academies ;  and  my  observation  of  the  working  of 
some  of  these  universities  is,  that  some  modification  must  be  adopted  to 
give  directness  to  the  studies  of  the  agricultural  student. 

At  the  University  of  Halle,  where  agriculture  is  a  department  in  the 
university,  and  where  there  are  more  agricultural  students  than  in  any 
other  institution  in  Germany,  there  is  a  laboratory  wholly  devoted  to 
exi>erimental  and  practical  agricultural  chemistry,  under  the  manage- 
ment of  Dr.  Stohmann,  a  most  thorough  chemist,  and  an  experimental 
farm  of  eighty  acres,  under  the  director  of  the  experimental  station,  and 
professor  of*  agiiculture,  Dr.  Julius  Eiihn,  who  is  one  of  the  most  pop- 
ular teachers  in  Germany.  Last  winter  when  I  visited  Halle  there 
were  one  hundred  and  eighty-five  agricultural  students  in  the  uni- 
versity. 

At  Leipzig  University,  where  it  is  claimed  that  the  student  of  agricul- 
ture can  best  be  i)rovided  for  in  the  university  proper,  it  is  still  found 
to  be  an  advantage  to  aid  the  student  in  his  specific  aim  by  a  six 
months'  course,  furnished  by  an  academy  at  Plagwitz,  two  or  three 
miles  distant,  before  entering  the  university.  At  Plagwitz  a  large 
model  farm  is  accessible  to  students,  and  also  manufactories  of  various 
kinds. 

Among  the  advocates  of  university  advantages  for  the  student  of 
agriculture  there  are  two  distinct  classes,  one  class  contending  that  the 
department  of  agriculture  should  be  constituted  of  the  professors  of 
the  vjirious  sciences  on  which  agriculture  is  based,  giving  the  lectures 
an  agricultural  bearing  or  tendency,  and  adding  a  few  special  courses 
upon  the  subject  directly;  the  other  class  contending  for  a  separate  and 
distinct  organization,  with  a  full  faculty,  &c.  Both  agree,  however, 
that  the  university  is  the  true  seat  or  center  of  learning,  into  which,  or 
around  which,  students  of  agriculture  should  be  gathered.  Of  the  first 
class,  Dr.  Carl  Bimbaum,  the  able  director  of  the  Academy  of  Agricul- 
ture at  Plagwitz,  and  professor  in  the  University  of  Leipzig,  is  an  advo- 
cate.   The  tbllowiug  is  the  substance  of  his  argument :  • 

The  first  impulse  to  scientific  agriculture  in  Germany  was  given  by 
the  result  of  investigations  and  experiments  in  England  and  the  Neth- 
erlands. The  earliest  step  was  the  establishment  of  professorships  of 
agriculture  in  tlie  German  universities.  In  accordance  with  the  spirit 
of  the  age,  student  life  presented  few  attractions  to  x)ractical  workers; 
therefore  the  influence  upon  the  masses  was  of  an  indirect  nature. 

*For  the  unabrid^jetl  arppiment  of  Dr.  Bimbanm,  see  the  "  Mittheiluncen  tiberden 
Lelirplan,  die  LuhrbiilfHiiiittel  n.  die  Einrichtungen  der  mit  der  KonigL  Uiiiveisitfili 
Leipzig  verbundenen  land^nLrthschaftUchen  Lehranfitalt  FUkgwitz,**  186(£ 
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Through  these  professorships  opportunity  was  offered  for  officials  and 
orereeers  to  gain  advanced  ideas,  and  from  them  the  contest  was  caiTied 
to  the  peasantry,  between  the  old  manual-labor  system  and  science  with 
the  resulting  improvements.    Thus  came  the  introduction  of  machines, 
stall-feeding,  artificial  food,  root  crops,  and  rotation  of  crops  in  place  of 
feJlowing.    But  results  were  slow  because  the  opportunities  for  practical 
apphcation  of  the  principles  failed  in  the  universities.    Dr.  Albrecht 
Iliaer,  the  great  reformer  of  German  agriculture,  recognized  the  neces- 
sity of  observation  as  an  element  of  instruction,  and  was  the  founder  of 
the  first  academy  of  agricidture  on  his  model  farm,  Moglin.  .Other 
academies  in  connection  with  model  farms  ^on  followed. 

Little  by  little  the  professors  in  the  universities,  ignoring  the  practical 
in  the  department  of  agriculture,  failed  to  keep  pace  with  the  rapid 
progress  made  through  observations  and  experiments.  The  result  was 
that  soon  their  teachings  contradicted  knowTi  practical  results.  An 
^odns  from  the  lecture-rooms  of  the  universities  followed,  and  in  this 
popular  protest  against  mere  theoretical  teaching,  it  was  almost  for- 
gotten that  from  these  sources  had  flowed  the  streams  of  scientific 
knowledge  now  quickening  and  fertilizing  the  land.  Thought  and 
effort  were  now  turned  to  broadening  and  deepening  the  scope  of  the 
academies.  Still,  in  the  academies  there  was  wanting,  and  must  be 
wanting,  the  breadth  of  culture  possible  in  a  university.  Many  lec- 
tures, most  invaluable  to  agriculturists,  which  belong  to  university 
courses,  are  not  given  in  academies,  because  their  bearing  upon  the 

\  immediate  subject  is  not  sufficiently  apparent.  Concentration  must  be 
the  central  idea  of  special  agricultural  academies.  Because  of  the  lim- 
ited time  given  by  most  students,  the  subjects  under  consideration  must 
be  restricted  to  those  most  immediate  and  important. 

G.  Fr.  Schulz,  as  early  as  the  third  decade  of  this  century,  claimed 
for  agriculture  a  broader  development  and  the  retrausfer  of  agricultural 
education  to  the  universities.  In  Jena  and  Greifswald  sprang  up 
through  his  influence  such  agricultural  institutions,  and  Bonn  and  Got- 

I  tingen  followed  the  example.    Liebig  has  attacked  the  academies  with 

I  severity,  and  the  result  is  a  bitter  strife  as  to  the  most  desirable  organiza- 
tion for  agricultural  institutions.  In  our  day,  when  there  is  no  scarcity 
of  model  farms,  the  disciples  of  progress  are  tempted  to  repeat  the  in- 
gratitude shown  the  universities,  by  forgetting  that  for  all  the  practical 
methods  of  progress  the  academies  are  to  be  thanked. 

The  need  of  exjierimental  farms  and  chemical-agricultural  stations 
appears  in  the  foreground,  and  that  academies  have  not  sufficiently  ap- 
preciated this  need  is  proved  by  the  rapid  establishment  of  these  centers 
of  experiment,  and  the  exceptional  cases  in  which  they  stand  connected 
with  academies.  The  author,  while  admitting  fully  the  advantages  up 
to  this  date  conferred  by  the  academies,  and  the  beneficial  direction 
they  have  given  to  agricultural  efibrt,  is  in  favor  of  their  complete  ab- 
sorption by  the  universities.  But  he  claims  that  the  universities  must 
afford  every  opjiortunit^^  for  a  most  thorough  and  complete  special  course 
of  agriculture. 

Moglin,  the  first  academy  of  agricidture,  was  the  first  to  disappear  as 
an  independent  organization,  and  reappear  in  connection  with  Berlin 

I  University.  Waldau,  in  East  Prussia,  followed,  and  the  disestablishment 
of  Tharand  Academy  is  in  prospect.  Halle  established  a  moderately 
complete  agricultural  institution  several  years  ago,  and  in  Breslau,  not- 
withstanding the  flourishing  condition  of  the  Schleswig  Academy  at 
P^oskan,  a  similar  department  has  been  organized.  In  the  middle  ot 
the  nineteenth  century,  therefore,  the  course  of  agiicultural  instruction 
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is  again  gradually  taking  its  place  in  the  curriculum  of  the  uiiiversitj 
If  agrioulturists  are  to  study  to  good  purpose,  however,  there  most  1> 
in  the  university  the  same  opportunities  for  a  thorough  course  in  agri 
culture  as  exist  in  other  depaitments. 

From  these  considerations  there  have  been  founded  at  certain  uni 
versities,  as  Bonn  (Poppelsdorf),  Jena,  Greifswald  (Eldena),  specia 
institutions  similar  to  agricultural  academies,  but  in  unity  with  tJi( 
universities.  These  institutions  have  their  separate  corps  of  i)rofe8sors 
and  the  students  pay  one  tuition  fee  for  the  advantages  ^f  universitj 
and  special  school,  and  besides  the  course  of  the  latter  they  can,  as  fki 
as  time,  means,  and  distance  will  allow,  hear  the  university  lectures  j 
bift  they  appear  as  occasional  students,  and  remain  strangers  to  the 
peculiar  life  of  the  university.  By  paying  a  united  or  total  tuition  fee, 
the  distinguishing  right  of  a  German  student,  free  choice  of  teachers,  ia 
abridged.  Many  claim  this  as  an  advantage,  as  the  student  of  agricul- 
ture, having  a  free  choice  of  lectures,  might  not  select  such  as  bear  most 
directly  and  fully  on  the  special  purpose  of  study ;  and  as  a  consequence 
their  studies  fail  in  concentration  or  continuity.  Admitting  this  advan- 
tage in  institutions  thus  organized,  and  their  adaptation  to  certain  sta- 
dents  who  might  be  versatile  and  diffusive,  it  may  be  answered  that  the 
development  of  self-reliance  in  farmers  is  the  first  necessity  in  a  course 
of  study,  that  they  may  be  adequate  to  independent  investigations  and 
individual  action,  and  that  a  fixed  course  of  study  does  not  tend  to  such 
development.  On  the  other  hand,  a  due  consideration  of  the  needs  of 
agricultural  students  must  be  insisted  upon ;  and  the  lectures  of  uni- 
versities have  an  adaptation  to  their  ends. 

As  yet  agricultural  students  cannot  be  matriculated  without  having 
finished  the  gymnasium  course,  and  many  insist  that  this  requirement 
must  be  continued.  Since  a  certain  practical  experience  in  agriculture 
is  necessary,  this  requirement  should  be  relaxed  in  favor  of  agricultural 
students;  and  if  applicants  fail  in  points  requisite  to  en  tmuce  upon  a 
university  course,  tliere  should  be  a  short  preparatory  term,  as  a  special 
course  of  reading  is  often  necessary  to  jurists,  medical  students,  &a 
This  bridge  between  self-preparation  and  the  university  coui*se  \b  fur- 
nished by  an  organization  like  that  at  Plagwitz.  It,  too,  has  its  separate 
corps  of  professors  and  a  united  tuition  fee ;  but  the  course  is  only  six 
months— just  the  tie  between  the  preparation  and  the  univei*sity.  For 
those  fitted  to  enter  at  onoe  the  agricultural  department  of  theuniver- 
sity,  the  necessity  for  this  six  months'  course  does  not  exist.  Still  it  is 
recommended  as  an  advantage,  since  students  enter  upon  the  university 
course  with  a  certain  preparation  and  self-confidence  as  the  result  of 
this  brief  term  of  study,  and  a  warm  class  feeling  exists  among  those 
who  pass  from  the  academy  together,  which  is  a  stimulus  to  study.  The 
nearness  to  Leipzig  allows  students  to  hear  both  the  academy  and  uni- 
versity lectures,  and  to  combine  the  advantages  of  a  university  town 
with  the  practical  opportunities  offered  at  Plagwitz.  Students  desiring 
it  have  a  common  home  under  the  control  of  the  director.  Only  such 
lectures  are  delivei^ed  at  Plagwitz  as  require  experiment  or  demonstKi- 
tion. 

In  favor  of  the  other  mode  of  seeming  for  the  student  of  agriculture 
the  advantages  of  the  university.  Dr.  Edward  Hartstein,  director  of  the 
Poppelsdorf  Academy,  is  an  able  advocate.  The  following  is  briefly  the 
substance  of  his  argument:*  "From  those  who  favor  the  entire  dis^ 

*  For  the  fuU  statement  of  Dr.  Ilartst^in^s  views,  boo  "  Die  l.andwirthschjiftlicbc 
Akodemie  Poppelsdort*,  nls  Beitrag  zur  QC'Scliichte  und  Beurtlieilunj;  der  landwirfb- 
Bchaff  lichen  Akadcmien/'  of  1864. 
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ishment  of  agricultural  academies  and  their  reorganization  as 
tments  of  universities,  the  favorite  charge  against  the  academies 
ir  'one-sidedness'  or  specialty,  and  the  claim  made  in  behalf  of 
rsity  education  is  its  universality  of  culture.  The  accusation 
St  academies  and  the  advantage  claimed  for  universities  are  a 
form  of  words,  however,  unsustained  by  facts,  as  an  investigation 
university  system  will  prove.  Universities  do  not  offer  universal- 
culture.  Like  agricultural  academies,  mining  schools,  polytechnic 
itions,  ichools  of  art,  &c.,  they  are  preparatory  schools  tor  special 
irsuits*,  not  places  for  that  process  of  diffusion  celebrated  under  the 
of  universal  culture.  The  division  of  the  universities  into  four  oi 
apartments  (as  is  done  in  high  schools)  proves  that,  to  reach  their 
se  of  preparing  students  for  the  practical  callings  of  life,  there 
be  a  division  of  studies  in  accordance  with  the  aims  of  students. 
idicial  course  is  for  the  study  of  law,  and  a  demand  that  the  legal 
it  should  devote  himself  at  the  same  time  to  general  scientific  and 
al  studies  would  be  unreasonable.  The  medical  department  is  also 
•defined  course  of  preparation  for  one  decided  life  career;  and  not 
learly  defined  is  the  theological  course.  Those  who  wish  for  a 
agh  revolution  in  the  method  of  agricultural  study  do  not  think  of 
well-organized  and  clearly-defined  courses,  but  expect  undefined 
mysterious  advantages  from  the  absorption  of  agricultural  acade- 
my the  philosophical  departments  of  universities.  And  yet  univer- 
complain  that  the  philosophical  department,  on  account,  of  the 
lity  of  its  interests,  fails  in  directness.  This  department  includes 
y,  physiology,  philosophy,  the  natural  sciences,  and  mathematics. 
esire  is  to  open  all  these  sources  of  knowledge  to  the  students 
iculture,  overlooking  the  fact  that  the  philosophical  department  is 
rided  into  special  courses,  according  to  the  life  aims  of  the  student, 
ident  has  yet  appeared  so  universally  gifted  that  he  has  taken  all 
Jterogeneous  courses  of  this  department.  Ko  one  mind  can  drink 
ill  these  fountains.  Even  one  department,  the  fourth  of  a  univer- 
s  too  copious  for  the  capacity  of  single  minds.  •  The  proposition 
ide  the  philosophical  department  into  two  or  three  departments, 
nder  consideration  in  different  universities,  proves  how  empty  is  this 
universality  of  culture' — a  possibility  never  reduced  tp  a  reality. 
Tsities  do  not  exist  for  the  development  of  universal  geniuses,  but 
e  education  of  useful  men  for  the  different  pursuits  of  life.  As  to 
tcusation  of  'one-sidedness'  which  is  made  against  the  academies, 
>  means  that  chemistry,  physics,  and  other  branches  of  the  natural 
«s  are  studied,  not  in  their  whole  compass  but  only  so  far  as  bear- 
X)n  and  sen-iccable  to  agriculture,  this  is  admitted;  but  why  does 
le  same  reproach  rest  upon  students  of  medicine,  who,  equally  with 
dturists,  study  natural  laws  in  their  relations  to  the  profession 
D,  not  in  their  complete  range  and  illimitable  possibilities!  The 
has  need  of  good  physicians  and  good  agiiculturists,  but  neither 
to  be  accomplished  naturalists ;  with  neither  is  the  end  furtherance 
iuce,  but  such  a  knowledge  of  the  laws  of  nature  as  may  be  avail- 
n  the  pursuit  of  their  respective  vocations.     The  only  way  in 

academies  might  advantageously  become  parts  of  universities 
.  be  by  the  organization  of  separate  agricultural  departments  with 

of  professors  and  all  the  practical  accessories  of  experimental 
,  &c.,  &c. ;  and  this  would  have  no  advantiige  over  a  separate  organ- 
a,  as  agricultural  academies  in  connection  with  universities,  as  is 
se  with  Poppelsdorf,  having  its  own  faculty  and  government  but 
llied  to  the  university,  the  students  of  the  academy  being  matric- 
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nlated  at  the  nniversity.    For  the  teachers,  the  advantages  of  residencd 
in  a  university  town,  association  with  professors  in  other  departments, 
and  all  the  accessory  benefits  of  a  universityyare  marked.  Then  certain  of 
the  lectures  at  the  university  are  available  for  the  students  of  the  acad- 
emy upon  subjects  associated  with  agriculture,  yet  not  warranting  profes- 
sorships in  the  agricultural  institutions.    Again,  access  to  the  coUectioiis 
and  library  of  the  university  offer  advantages  hardly  possible  to  ^her 
about  an  independent  academy.    Of  all  the  advantages  which  ibllow 
university  matriculation,  however,  that  of  association  witk  students  in 
other  departments  is  considered  the  greatest.    By  matriculation,  aead^ 
my  students  have  the  same  rank  as  university  students.    Independoit 
academies,  with  agriculture  a«  the  single  aim,  are  apt  to  give  a  too  exdu- 
sive  tone  to  the  whole  liie;  so  that  in  this  respect,  and  in  this  respect 
only,  may  the  charge  of  ^one-sidedness'  be  feared — not  in  the  course  of 
study,  but  in  the  social  life.    By  mingling  with  students  of  the  variotw 
departments  of  a  university,  the  free  interchange  of  opinions,  the  intro- 
duction of  subjects  bearing  upon  their  different  courses  of  study,  recip- 
rocal sympathies  and  interests  are  awakened  which  keep  the  agricolta- 
ral  student  from  being  merely  an  agriculturist,  the  legal  student  from 
being  merely  a  jurist.     This  recognition  of  the  studies  and  aims  of 
others  may  give  socially  an  approximation  to  that  'universality  of  col- 
ture'  which  might  not  otherwise  be  possible.    Study  must  be  spedflc, 
but  sympathy  may  be  universal." 

My  own  opinion  is,  that  well-organized  agricultural  departments  in 
our  American  universities  are  the  first  and  the  leading  demand,  not  only 
for  the  promotion  of  scientific  agriculture  in  the  United  States,  but  to 
lift  practical  agricidture  into  a  thorough  system  and  to  its  highest  devel- 
opment. Not  a  mere  agricultural  professorship,  but  a  complete  depart- 
ment of  agriculture,  with  at  least  two  able  professors,  one  of  practical  or 
applied  chemistry,  and  one  of  agriculture;  with  courses  of  lecturefl 
adapted  to  agriculture  by  a  half-dozen  more  of  the  professors  of  each 
university;  and  the  use  of  an  experimental  farm  where  demonstrations 
may  be  given  having  a  practical  bearing  upon  the  lessons  of  the  course. 
In  every  consideration  of  economy,  thoroughn^ess,  and  comprehensiTe' 
ness,  such  schools  of  agriculture  must  rank  before  separate  academies. 
The  mere  physical  advantages  that  must  constitute  a  part  of  the  acces- 
sories of  any  good  university  ofier  advantages  to  the  student  of  agri- 
culture such  as  it  is  almost  impossible  to  accumulate  for  a  separate 
academy;  such  as  chemical  and  i)hilosophical  apparatus,  collections  in 
botany,  zoology,  geology,  mineralogy,  libraries,  &c.  In  the  employment 
of  the  oest  talent,  even  supposing  it  to  be  possible  to  secure  it  in  con- 
nection with  separate  academies,  the  argument  is  greatly  in  favor  of 
university  departments.  Take  for  example  the  department  of  agricul- 
ture in  the  university  at  Berlin,  Prussia.  Professor  Eose,  the  distin- 
guished mineralogist  and  geologist,  who  has  a  world-wide  fame,  is 
employed  to  deliver  a  special  course  of  lectures  (two  each  week)  extend- 
ing through  one  quarter,  for  two  hundred  thalers  ($150  in  gold.)  His 
services,  if  they  could  be  secured  at  all  for  a  separate  academy  of  agri- 
culture, would  cost  $5,000.  But  he  is  a  professor  in  the  university,  and 
has  his  regular  salary  independent  of  the  agricultural  department 
Professor  Karl  Koch,  the  botanist,  delivers  a  full  course  of  lectures  in 
the  agricultural  department  for  four  hundred  thalers,  and  Dr.  Knej 
delivers  a  course  of  lectures  on  the  physiology  of  plants  for  two  hundred 
thalers.  Thus  it  will  be  seen  that  economy  and  the  opportunity  oi 
securing  able  instructors  are  in  favor  of  connecting  agricultiu^  instruc- 
tion with  the  universitj^    For  a  complete  canvass  of  the  advantages  ot 
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*rent  methods  of  instruction,  the  claims  of  separate  academies  can- 
be  overlooked.  The  academy  at  Hohenhein  long  ranked  as  the 
em  of  an  agricultural  school  in  Germany,  and  to  a  grent  exent  for 
T  countries.  Many  of  the  most  eminent  agriculturists  look  to  it  as 
r  alma  mater.  Liebig,  I  believe,  first  raised  the  question  as  to 
ther  a  complete  agricultural  education  could  best  be  attained  in 
ited  academies  or  in  agricultural  departments  of  universities.  Since 
i  the  Advocates  of  the  university  plan,  in  one  form  or  another,  either 
:ombiuing  institutes  or  academies  with  the  universities,  or  by  creat- 
departments  of  agriculture  in  the  universities,  have  become  very 
lerous,  and  the  growth  of  such  institutes  or  departments  ha«  been 
r  great  both  in  number  and  prosx>erity.  This  growth  has  been 
ted  in  Prussia,  even  where  the  Ministerium  of  Agriculture  for  a 
e,  at  least,  struggled  against  the  change.  I  doubt  not,  however,  that 
separate  schools  will  continue  to  be  necessary.  It  is  chiefly  where 
at  scholarship  is  called  for  that  I  would  recommend  the  imiversity 
MiTtments;  and  to  secure  this  a  thorough  preparation  must  be 
[uired  as  a  condition  of  entrance.  In  all  countries,  and  particularly 
our  own,  there  are  multitudes  of  young  men  who  would  be  glad  to 
ow  the  rudiments  of  scientific  agriculture,  sufficiently  to  relieve  their 
dialling  from  being  a  mere  physical  dnidgery.  These  can  neither  get 
e  requisite  preparation  to  enter  the  university  course,  nor  the  time  to 
irsoe  it  if  they  were  prepared.  Various  grades  of  agricultural  schools 
ill  therefore  be  called  for,  and  can  easily  be  provided  by  private  enter- 
rise,  or  by  private  enterprise  aided  by  the  States  or  by  societies,  fas  is 
le  case  in  Germany,)  as  soon  as  we  get  educated  men  for  teacners. 
iret  of  all  we  must  provide  wide  scholarship,  either  by  university 
Jwses  or  by  academies  of  a  very  high  grade.  By  this  means  we  may 
Jcure  a  class  of  comi>etent  men  for  professors  and  teachers,  and  for  the 
ork  of  high  experimental  agriculture,  and  at  the  same  time  afford 
wans  of  culture  to  all  who  can  unite  with  an  agricultural  training  a 
boal  education.  Schools  for  special  branches,  and  also  schools  of  the 
ttious  grades,  will  naturally  k>11ow.  Dr.  Komers,  of  Prague,  chief 
irector  of  the  Tetschen-Liebwerd  Academy,  and  one  of  the  most  ener- 
&  teachers  of  scientific  agriculture  in  Germany,  whose  study  of  the 
Bthods  of  instruction  has  been  profound,  expresses  most  emphatically 
J  belief  in  the  necessity  of  three  distinct  grades  of  agricultural  schools, 
iDeet  the  wants  of  all  classes  of  students,  viz:  1st,  a  high  school,  such 
a  imiversity  department  would  be;  2d,  a  middle  school,  such  as  the 
ricuJtural  academy;  3d,  a  lower  school,  such  as  the  AckerbauSchuJe. 
e  first,  for  securing  accomplished  scholarship  such  as  would  fit  men 
professional  careers;  the  second,  to  educate  overseers  of  estates  and 
lers  of  small  estates,  and  all  such  students  as  could  enter  upon  the 
rse  of  study  with  some  rudimentary  knowledge  of  the  sciences  relat- 
to  agriculture,  and  yet  could  not  take  the  higher  course;  the  third, 
a  class  of  men  who  wish  a  thorough  practical  training  in  agriculture, 
king  with  their  own  hands,  but  who  cannot  come  with  any  previous 
»aratiou  to  enable  them  to  comprehend  strictly  scientific  lectures. 
le  Ackerbau  schools  of  Germany  are  among  the  means  adopted  to 
nd  the  results  of  scientific  investigation  to  the  masses.  In  Germany 
ti  attention  is  being  given  to  this  subject,  and  it  is  a  much  more  difli- 
me  to  deal  with  there  than  it  can  ever  be  in  our  country.  We  might 
iclined  to  award  to  Germans  the  credit  of  being  a  practical  people, 
bug  by  the  results  of  their  industries,  if  we  did  not  know  how 
?iisarably  beyond  their  practice  their  theories  are.  There  is  no 
»n  where  theory  and  practice  are  so  disassociated  as  in  Germany, 
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where  science  is  ro  much  in  advance  of  its  practical  application — whei 
thexe  is  such  a  cMercncc  between  Icnoicing  and  doing. 

Could  space  be  afforded  to  lully  consider  the  progress  of  scientif 
agriculture  in  Germany,  the  questions  growing  out  of  this  need  won] 
prove  most  fruitfid  in  instruction,  particularly  such  as  pertain  to  tli 
methods  of  instruction,  viz.,  the  questions  as  to  how  far  agriculture  ca 
be  taught  in  the  VolJcs-schtde  (common  schools,)  the  organization  of  noi 
mal  agricultural  schools,  the  appointment  of  wandering  teachers,  ani 
the  establishment  of  casinos,  I  do  not  believe  that  agiiculture  can  b 
introduced  as  a  branch  of  study  into  the  common  school.  Even  wen 
the  children  mentally  ready  for  such  studies,  whi(;h  they  are  not,  all  thi 
period  of  life  thjit  belongs  to  the  common  school  is  needed  for  develop 
ment  in  general  directions ;  not  that  the  teacher  may  not  draw  largely 
in  the  way  of  illustration,  from  many  ot^  the  practices  in  agriculture  anc 
from  some  of  the  rudiments  of  the  science  of  agriculture,  for  the  quick 
ening  of  observation  and  broadening  of  the  comprehension  of  his  scliol 
ars;  but  there  is  a  period  of  life  (student  life)  when  most  of,  if  not  all, 
the  sons  of  American  farmers  might  be  provided  with  special  agricul 
tural  instruction  to  great  advantage — such  winter  schools  as  are  being 
inaugurated  in  the  grand  duchy  of  Baden.  The  question  recurs,  ho^ 
are  we  to  secure  competent  teachers!  And  we  are  thrown  back  upon 
the  work  that  must  antedate  any  great  multiplication  of  schools  of  agri 
culture.  If  we  scatter  our  resources  at  the  outset  by  the  establishment 
of  a  multitude  of  schools,  academies,  and  colleges  of  agriculture,  the 
result  will  be  that  we  shall  secure  onJj^  a  low  standard  of  agricultural 
education — at  best,  only  a  sort  of  half  education ;  and  any  effort  tc 
deei)en  and  broaden  the  system  will,  ten  years  hence,  be  surrounded  bj 
difficulties  far  greater  than  now  exist.  To  revive  any  system  that  hat 
fallen  into  disgrace,  to  renew  an  undertaking  that  has  failed  of  success, 
is  far  more  difficult  than  to  originate  and  perfect  an  enterprise  that  car 
be  commenced  free  from  prejudices.  Since  there  are  no  le^s  than  one 
hundred  and  fifty  agricultunxl  institutes,  university  departments,  acade 
mies,  schools,  and  stations  in  the  German  states,  it  is  not  prjicticablo  tc 
give  a  de3cription  of  all  of  them.  The  systems  adopted  in  the  organiza 
tion  of  the  various  grades  of  schools,  and  the  methods  of  instruction  iE 
use,  can  best  be  understood  by  a  statement  of  the  departments  of  studj 
embraced  and  their  distribution  in  the  courses,  which  will  be  undertaken 
in  the  following  pages. 

The  Royal  Institute  or  Academy  of  Agricultare  at  Poppelsdoif,  ucai 
Bonn,  on  the  Ehine,  represents  one  class  of  schools,  in  which  the  studeni 
of  agriculture  has  university  advantages,  by  the  union  of  the  institute 
with  the  university.  The  coui-se  of  study  ot'  the  University  of  Leipzig, 
where  agricidturo  is  a  department  in  the  university,  is  given,  not  because 
the  organization  is  superior  to  that  of  the  University  of  Berlin  or  Halle, 
but  because  the  course  is  preceded  by  a  preparatory  course  at  Plagwitz, 
which  course  is  also  presented.  Of  the  separate  schools  or  academies 
four  have  been  selected  which  are  believed  to  represent  comprehensively 
the  academic  system  lor  general  agricultural  education  in  Germany. 
There  exist  many  special  schools  for  suigle  departments  of  study,  suck 
as  forestry,  fruit  culture,  Hax  culture,  horticulture,  veterinary  surgery, 
«S:c.,  but  these  have  not  been  selected.  The  highest  class  of  separate 
.schools  might  be  still  further  represented  by  the  Royal  College  of  Agri- 
culture and  Forestry  at  Tharant,  in  Saxony;  by  that  at  Altenberg, in 
flungary;  by  that  iit  Proskau,  and  by  many  others;  and  those  con- 
nected with  universities,  either  as  departments  or  institutes  in  union 
with  universities,  by  the  universities  of  Berlin,  Halle,  Gottingen,  Vienna, 
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Eldeua,  &c.;  but  this  would  involve  much  repetition  and  require  consid- 
erable space.    Justice  could  not  be  done  to  an  accoimt  of  the  agricultu- 
ral experimental  stations  of  Germany,  except  by  a  very  lengthy  special 
report  on  that  subject.    Much  coiUd  be  sjiid  in  praise  of  the  work  these 
stations  are  accomplishing  both  for  the  advancement  of  the  science  and 
the  art  of  agriculture.    TJiis  work  is  not  confined  to  the  investigation  of 
the  nature  of  soils,  and  the  best  methods  of  enriching  them,  and  the 
nature  and  growth  of  all  that  the  soil  can  be  made  to  produce  in  the 
vegetable  kingdom,  but  embraces  also  the  best  methods  of  utilizing  these 
products  for  the  food  of  man  and  beast.    It  will  be  seen,  however,  by  the 
annexed  brief  account  of  these  stations  that  they  are  of  recent  origin, 
and  followed  the  work  of  the  agricultural  schools. 

The  academy  of  Tetschen-Liebwerd,  though  much  newer  than  many  of 
the  other  schools,  deserves  a  much  more  detailed  account  than  I  have 
been  able  to  give.    The  State  Agricultural  College  of  Michigan  is  the 
only  institution  in  the  United  States  of  the  class  of  Hohenhein  and  Tet- 
schen-Liebwerd that  may  be  considered  as  highly  successful.    The  hope 
of  America,  and  to  some  extent  of  other  nations,  is  turned  towards  the 
Cornell  University  for  an  example  that  will  broaden  and  liberalize  Indus 
trial  education,  not  only  in  agriculture,  but  in  all  the  departments  of  art, 
trade,  and  science ;  but  the  leaders  in  that  university,  no  less  than  in 
the  Industrial  University  of  Illinois,  and  in  all  the  institutions  of  the 
^     various  States  foimded,  or  to  be  founded,  under  the  stimulus  of  the  gov- 
\     emment  grant  of  lands  for  agricultural  and  mechanical  education,  will 
t     find  that  the  more  they  study  the  causes  that  have  led  to  the  success  or 
1     fiulore  of  other  institutions  having  the  same  or  similar  aims  in  view,  the 
sooner  they  will  attain  the  highest  usefidness  and  prosperity. 


.  1 


THE  ROYAL  INSTITUTE  OR  ACADEMY   OF  AGRICULTURE  AT  POPPELS- 

DORP. 

Poppelsdorf  is  one  mile  from  Bonn,  on  the  Ehine,  through  beautifiilly 
shaded  walks.  The  natural  history  collections  of  the  University  of 
Bonn  occupy  an  old  palace  at  Poppelsdorf,  and  the  new  chemical  labor- 
atory just  completed  is  situated  here  also.  This  is  one  of  the  very  best 
laboratories  in  Europe. 

The  academy  at  Poppelsdorf  has  two  farms,  one  at  Poppelsdorf  of  one 
hundred  and  twenty  morgen^^  another  at  Annaberg  of  one  thousand 
morgen.  The  field  for  experiments  contains  about  twenty  morgen. 
The  academical  farms  receive  no  subsidies  from  government,  but  they 
yield  a  considerable  amount  of  rent.  The  field  set  apart  for  experi- 
ments, and  the  experimental  station  or  branch  receive  an  annual  sub- 
sidy from  government  of  four  thousand  thaJers.  Besides  the  field  set 
apart  for  experiments,  a  smaller  farm  is  requisite  during  the  term  of 
instruction.  The  students  are  not  practically  employed  on  the  farms,  as 
they  are  supposed  to  have  acquired  the  practical  part  of  farming  before 
entering  the  academy.  The  academy  is  exclusively  supported  by  the 
l^vemment,  and  the  annual  expenditures  of  the  institution  amount  to 
twelve  thousand  thalers.  There  are  fifteen  instructors,  viz:  three  in 
the  different  branches  of  agriculture,  two  in  chemistry  and  technology, 
and  one  each  in  botany,  physics,  geology,  zoology,  foresty,  veterinary 
au-gcry,  mathematics  and  architecture,  gardening  and  rearing  fruit  trees, 
national  economy,  and  in  agricultural  jurisdiction.  The  weeUy  lectures 
of  the  several  teachers  vary  from  three  to  seven,  and  the  entire  course 
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extends  over  two  years.  The  course  for  the  summer  commences  on  the 
15th  of  April,  and  lasts  untU  the  15th  of  Au^st ;  the  winter  course 
extends  liom  the  15th  of  October  to  the  15th  of  March. 

Though  the  students  are  not  practically  employed  on  the  farms,  prac- 
tical courses  of  chemistry,  botany,  and  physics  are  introduced,  during 
which  the  students  are  employed,  with  the  assistance  of  the  teac^hers,  in 
solving  chemical,  vegetable,  and  physiological  problems ;  the  result  of 
these  studies  of  natural  science  is  of  the  gix^atest  importance  to  the 
students.    The  teaching  is  carried  on  in  the  form  of  lectures.    The  whole 
premium  payable  for  two  years  amounts  to  one  hundred  thalers,  aiz: 
seventy  thalers  for  the  tirst,  and  thirty  thalers  for  the  second  year. 
The  lowest  ago  for  admission  of  students  is  seventeen  years,  but  the 
greater  number  of  the  students  are  of  the  age  of  twenty  to  twenty-five 
years.    The  number  of  students  at  the  last  term  was  ninety.    The  a^^- 
gate  number  of  students  in  this  academy  is  eleven  thousand.  The  students 
are  matriculated  in  the  University  of  Bonn,  where  they  enjoy  the  same 
rights  as  the  university  students.    The  folloNviiig  is  the  distribution  of 
the  diflferent  branches  of  teaching  in  the  four  terms  of  the  biennial 
course : 

First  year. — Winter  term. — Introduction  to  agricultural  studies: 

I.  Agricultural  exercises:  1,  economical  basis  of  agricultural  science; 
2,  the  science  of  manure;  3,  general  science  of  animal  production;  4, 
agricultural  book-keeping;  5,  agricultural  literature,  with  particular 
reference  to  new  publications;  0,  rearing  of  fruit  trees,  with  practicid 
illustrations;  7,  practical  agricultural  illustrations. 

n.  Forestry :  1,  the  use  of  forests,  care  and  valuation  of  them,  with 
practical  illustrations;  2,  the  chase  and  fishery. 

m.  Natural  sciences:  1,  inorganic  experimental  chemistry ;  2,  analyt- 
ical chemistry,  with  practical  lessons  iuvthe  laboratory;  3,  chemistry  of 
the  soil;  4,  geology  and  geognosy;  5,  general  botany,  and  anatomy  of 
plants  J  0,  microscopfc  studies;  7,  anatomic  and  physiological  view  of 
the  animal  creation :  8,  natural  history. 

IV.  Mathematical  exercises:  agricultural  mechanics,  and  science  of 
machinery. 

V.  Economy:  science  of  national  economy. 

VI.  Jurisprudence:  agricultural  jurispnidence. 

VII.  Veterinary  surgery:  1,  anatomy  and  physiology  of  domestic 
animals ;  2,  exterior  ailments  of  domestic  animals. 

VIII.  Technology:  general  technology. 

IX.  Architecture:  1,  construction  of  agricultural  buildings,  and  indus- 
trial undertakings;  9,  lessons  in  drawing. 

Summer  term. — Introduction  to  agricultural  studies : 

* 

I.  Agricultural  exercises :  1,  comparative  illustration  of  the  agricul- 
tural condition  of  the  principal  European  countries,  particularly  of  Eng- 
land, with  particular  reference  to  Germany ;  2,  culture  of  cereals  and 
vegetables  for  feeding  puri)oses ;  3,  agricultural  implements  and  machin- 
ery'; 4,  rearing  cattle;  5,  exterior  knowledge  of  horses j  6.  culture  of 
wine  and  vegetables,  with  practical  illustrations ;  7,  agricultural  illus- 
trations and  excursions. 

II.  Forestry,  with  practical  illustrations. 

III.  Natural  sciences:  1,  organic  experimenta.1  chemistry;  2,  experi- 
mental physics ;  3,  analytical  chemistry,  with  practical  lessons  in  tli6 
laboratory ;  4,  agricultural  literature  treating  of  chemistry ;  5,  agricul- 
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tural  botany  and  ailments  of  plants;  6,  physiological  lessons  on  plants; 
7,  natural  history  of  invertebrate  animals;  8,  statistics  of  natural  sciences; 
Oj  botanical  excursions. 

rV.  Mathematical  sciences :  practical  geometry,  and  lessons  in  meas- 
tti'ing  land  and  leveling. 

V.  Economy :  the  policy  of  national  economy. 

VI.  Jurisprudence:  agiarian jurisprudence. 

\TI.  Veterinary  surgery :  acute  and  infectious  diseases  of  domestic 
animals. 

Vni.  Architecture :  1,  knowledge  of  building  materials,  and  lectures 
on  architectural  construction;  2,  lessons  in  drawing. 

Second  year. — TVfnfer  term, — Introduction  to  agTicultural  studies : 

I.  Agricultural  exerciser:  1,  the  systems  of  agriculture,  management 
of  large  farms,  and  planning ;  2,  tillage,  diainage,  and  sowing  the  soil ; 
3,  agricultural  calculation;  4,  literature  of  agriculture,  with  particular 
reference  to  the  newest  publications ;  5,  breeding  of  sheep  and  knowl* 
edge  of  wool;  6,  rearing  of  fruit  trees,  with  practical  illustration;  7, 
practical  agricultural  illustrations. 

II.  Forestry:  1,  the  use  of  forests,  care,  and  valuation  of  them,  with 
practical  illustration;  2,  the  chase  and  fishery. 

in.  Natural  sciences :  1,  inorganic  experimental  chemistry ;  2,  experi- 
mental physics,  meteorology^ ;  3,  analytical  chemistry,  with  practical  les- 
sons in  the  laboratory ;  4,  mineralogy  and  geology ;  5,  the  physiology  of 
plants ;  6,  microscopic  studies ;  7,  natural  history  of  veitcbrate  animals ; 
8,  agricultural  statistics. 

IV.  Economy:  science  of  national  economy. 

V.  Jurisprudence:  introduction  to  agricultural  jurisdiction. 

VI.  Veterinary  surgery :  anatomy  and  i)hysloiogy  of  domestic  ani- 
mals. 

VII.  Technology :  technology  of  the  industrial  branches  of  agricul- 
ture. 

Vrn.  Architecture:  1,  construction  of  agiicultural  builduigs  and 
mdastrial  undertakings ;  2,  road-making  and  water  works ;  3,  lessons  in 
drawiDg, 

Summer  tem\, — Introduction  to  agricultural  studies: 

I.  Agricultural  exercises:  1,  valuation  of  farms,  and  calculations  as 
to  yields ;  2,  culture  of  commercial  produce ;  3,  knowledge  of  the  soil, 
^d  plans  for  improving  the  same;  4,  management  of  meadows ;  5,  his- 
t<)r5'  and  statistics  of  agriculture ;  6,  rearing  and  breeding  of*the  smaller 
*iome.stic  animals ;  7,  medical  treatment  of  domestic  animals ;  8,  culture 
of  wine  and  vegetables,  with  practical  illustrations;  9,  agricultural  iUus- 
^ations  and  excursions. 

U.  Forestry',  with  practical  illustrations. 

HI.  Natural  sciences:  1,  organic  experimental  chemistry;  2,  experi- 
Jnental  physics,  electricity,  magnetism,  sound,  and  light ;  3,  chemistry 
^fthe  animals;  4,  analytical  chemistry,  with  practical  lessons  in  the 
Uboratory ;  5,  literature  of  chemical  agriculture ;  G,  agricultural  botany 
5Hid  elements  of  plants;  7,  selections  from  general  botany,  and  the  anat- 
^niy  and  physiology  of  plants;  8,  physiological  lessons  on  plants;  0, 
Btatistios  of  natural  sciences;  10,  botanical  excursions. 

IV.  Mathematical  sciences :  practical  geometry,  and  lessons  in  meas- 
uring land  and  leveling. 

V.  Economy' :  the  policy  of  national  economy. 
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VI.  Jurisprudence:  agricultural  jurisprudence. 

Vn.  Veterinary  surgery :  acnto  and  infectious  diseases  of  domestic 
animals. 

VIII.  Architecture :  1,  knowledge  of  building  materials,  and  lectures 
on  architectural  construction ;  2,  lessons  in  drawing. 

AGRICULTURAL  SCHOOL  AT  PLAGWITZ,  NEAR  LEIPZIG. 

This  school  is  preparatory  to  entering  ui>on  the  agricultural  course  in 
the  unive;*sity  of  Leipzig,  and  embraces  a  term  of  six  months.  The  fol- 
lowing is  the  course  of  study : 

History  and  literature  of  agriculture  ;  elements  of  physics  and  chem- 
istry, with  instructions  in  the  small  laboratory ;  introduction  to  botany, 
with  the  use  of  the  microscope ;  anatomy  of  animals,  with  study  of  horse- 
shoeing; field  measurements,  leveling,  and  drawing  of  plans;  hook- 
keeping  and  study  of  exchange ;  introduction  to  mineralogy  and  geog- 
nosy ;  practical  demonstrations  and  exercises. 

Students  can,  also,  according  to  their  time  and  wish,  attend  certain 
of  the  university  lectures. 

AGRICULTURAL  COURSE  IN  THE  UNIVERSITY  OF  LEIPZIG. 

Agricultural  lectures  and  associated  subjects : 

Study  of  plants,  meadows,  and  stock-raising,  and  estimates  of  yields 
or  returns ;  sheep-raising,  and  study  of  wool ;  care  of  domestic  aniniabj 
associated  manufactories  and  technology;  agricultural  chemistry, ana 
practice  in  the  large  agricultural-chemical  laboratory. 

Lectures  on  accessory  sciences:  Inorganic  and  organic  chemistry; 
mathematics,  physics,  and  mechanics;  botany;  zoology,  comparative 
anatomy,  comparative  osteology,  and  physiology  of  animals ;  mineralogy 
and  geognosy;  universal  mathematical  and  i)hysical  geography;  mete- 
orology and  astronoaiy;  political  economy;  historical  science;  Utera- 
ture,  and  history  of  literature ;  philosophical  sciences. 

The  total  tuition  fee  for  the  six  months'  course  at  the  academy  at 
Plagwitz  is  sixty  thalers.  For  the  succeeding  terms  at  the  university, 
or  for  those  who  enter  at  once  upon  the  university  agricultural  course, 
there  are  fifteen  thalers  per  term  to  be  paid  to  the  academy,  and  for 
the  use  of  the  laboratory  special  fees,  according  to  circiulistances.  The 
payment  of  the  fifteen  thalers  secures  the  right  to  the  academy  lectures 
and  the  lectures  of  the  director  at  the  university.  At  the  university, 
for  four  hours'  lectures  a  week,  for  the  entire  term,  four  and  five  thsJers; 
and  for  two^ours'  lectures  x)cr  week,  two  and  three  thalers  for  the  term 


are  charged. 


nOHENIEEIN  ACADEMY. 


This  acfulemy  was  the  first  of  the  separate  schools  visited,  and  is  iier- 
hai)s  the  best  known  of  the  German  academies  of  agriculture.    My  visit 
to  the  institution  was  on  the  occasion  of  a  meeting  or  congress  of  Get- 
man  agricultural  chemists,  oflicers  of  the  agricultural  experimental  sta- 
tions, and  friends  of  agricidtural  chemistry  generally.    Nearly  all  partd 
of  Germany  were  represented,  as  well  as  several  other  countries.    The 
subjects  presented  at  the  congress,  either  in  the  form  of  stated  papers 
or  discussions,  and  their  titles  indicate  fuUy  the  character  of  the 
meeting,  and  also,  to  a  grtat  extent,  the  character  of  German  effort 
for  the  advancement  of  agriculture.    Gennan  scholars  occupy  them- 
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selves  almost  exclusively  with  the  technical  and  strictly  scientific  bear- 
ings of  the  subject.    It  would  be  almost  impossible  at  such  a  meet- 
ing to  introduce  any  question  relating  to  the  practicability  of  making 
available  to  the  masses  the  very  lirinciples  evolved  or  discussed.    Scien- 
tific facts  and  theories  absorb  the  entire  energy  of  most  German  scholars. 
The  following  subjects  and  allied  questions  occupied  the  entire  attention 
of  the  meeting:  Analysis  of  foods;  ash  analysis  of  agricultural  sub- 
stances 5  investigation  on  the  feeding  of  animals;  cultivation  of  plants 
in  water ;  control  of  the  manure  trade  by  experimental  stations ;  rela- 
tions of  food,  and  cost;  appropriation  of  food,  (in  relation  to  exi^eriments 
on  the  subject ;)  manuring ;  analysis  of  harvest  products ;  soii  analysis ; 
revolts  of  experiments  on  feeding,  vegetation,  and  manures. 

The  congress  assembled  August  17,  at  10  a.  m.,  in  the  "balconsaale  " 
of  the  casSe,  and,  after  the  usual  preliminaries  on  such  occasions,  thp 
reading  of  papers  continued  until  2  o'clock,  the  hour  fixed  for  a 
pubhc  dinner.  The  afternoon  was  occupied  in  visiting  the  experimental 
stations,  museum,  &c.,  and  the  evening  by  a  social  meeting.  The  fore- 
noon of  the  second  day  was  occupied  in  reading  papers  and  in  discus- 
sions; the  afternoon,  by  an  excursion  to  the  Keeker  Valley,  returning  to 
Stuttgard  in  the  evening.  The  forenoon  of  the  third  day  was  occupied 
inTisiting  the  polytechnic  schools,  museums,  and  art  academies  in 
Stuttgard;  and  the  afternoon,  by  excursions  to  Berg  and  Cronstadt. 

By  attending  this  meeting  I  was  enabled  to  see  all  the  departments 
of  Ae  Hohenhein  academy  under  the  very  best  circumstances,  and  to 
meet  personally  representatives  from  institutions  in  all  parts  of  Ger- 
many; thus  learning  much  of  the  spirit  of  the  present  workers  in  agri- 
culture. 

Hohenhein  is  situated  on  high  ground,  about  two  hours'  drive  from 
Stuttgard,  the  capital  of  the  langdom  of  Wiirtembcrg.  The  academy 
buildings  were  erected  by  Duke  Charles,  in  1770-1780.  This  priucely 
residence  had  fallen  into  comparative  ruin,  but  was  repaired  byKiug 
WilUam  and  appropriated  to  the  use  of  the  agricultural  academy,  which 
was  founded  in  1818.  The  school  is  located  on  the  royal  domaiu,  and  is 
sustained  and  directed  by  the  State.  It  commenced  with  only  eight 
students  under  the  directorship  of  Baron  Nepomuk  Schwerz. 

At  the  present  date  this  institution  consists  of  three  separate  schools 
as  well  a«  a  number  of  extraordinary  courses,  such  as  school  teachers' 
course,  fruit-growers'  course,  meadow-culture  course,  and  shepherds' 
course ;  also  special  courses  for  government  officers,  and  a  course  for 
bee  and  silk-worm  management. 

Kie  first  of  the  three  schools  is  the  academy,  which  embraces  a  full 
coirse  of  instruction  in  all  the  branches  of  agriculture,  including  for- 
estry, and  requires  two  years  for  its  completion.  Students  are  expected 
to  be  eighteen  years  of  age  when  they  enter.  The  second  is  an  agricul- 
tural school  for  men  whose  practical  education  is  the  main  object.  They 
receive  instruction  in  the  lecture-room  about  two  hours  daily,  morning 
or  evening,  and  the  entire  day,  with  this  exception,  is  spent  in  iictual 
^v.  This  department  is  open  only  to  residents  of  Wtirtemberg,  and 
the  number  of  students  is  limited  to  twenty-five.  The  course  covers  a 
period  of  three  years,  and  students  are  admitted  at  sixteen  years  of  age. 
The  third  is  the  horticultural  school,  to  which  only  six  students  are 
wtaiitted  annually.  They  must  be  seventeen  years  of  age,  and  are  re- 
?Qired  to  have  served  a  three  years'  apprenticeship  in  gardening  or  in  the 
JUieyard,  or  to  have  gone  through  one  course  in  the  agricidtuml  school. 
51e  student  is  thus  expected  to  get  a  complete  education,  both  theoret- 
ical aad  prikjtical,  in  aU  that  ixertains  to  horticulture. 
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The  i)iu'i)08e  of  llolienliem  to  educate  large  land  o^^'lle^s,  ovei-seei-s, 
oliicials  for  public  departments,  &c.,  iu  agricoltui-e  and  forestry,  is  thus 
sup])lemeuted  by  schools  for  the  ordinary  farmer,  (adcerbau-schukj)  and 
by  short  special  coui'ses  for  such,  students  as  desire  to  devote  themselves 
to  some  one  department. 

Two  years  are  required  for  the  thorough  and  finished  course  in  either 
forestry  or  agiiculture,  and  I  regard  this  as  being  entirely  too  little  time 
for  the"  studies  embraced  in  the  course.  Yet  the  lectuiers  treat  the  prin- 
cipal subjects  in  agriculture  and  natural  sciences  within  the  space  of 
one  year,  from  the  lact  that  many  students  cannot  remain  a  longer  time, 
and  thus  they  are  supposed  to  have  the  benefit  of  a  complete  course  of 
lectures.  This  cannot  be  undertaken  without  too  great  crowding  of 
studies,  with  superficiality  as  the  result.  The  accessories  of  this  insti- 
tution, in  the  way  of  museums,  model  collections,  &c.,  axe  excellent,  and 
the  apparatus  for  demonstrating  manufacturing  processes  are  as  com- 
plete as  such  facilities  can  be  made  in  an  isolated  situation,  where  they 
must  be  created  solely  for  the  purpose  of  demonstration.  In  such  cases 
the  progress  of  invention,  as  urged  on  by  the  necessities  of  competition 
in  actual  business,  cannot  be  fuUy  represented.  The  museums  consist 
of  model  collections  of  farming  implements,  machines,  &c.;  of  Pro- 
fessor Fleischer's  mineralogical  collections;  well  arranged  geological 
collections ;  colleetions  of  varieties  of  soils,  seeds,  and  herbs ;  models  in 
pomology,  &c. :  zoological  collections ;  and  collections  of  native  woods, 
in  longitudinal  and  cross  sections.  In  the  facilities  for  practical  or 
applied  chemistry  are  embraced :  factories  for  beet-root  sugar,  brandy, 
starchy  vinegar,  fruit-diying,  new  wine,  a  beer  brewery,  &c  The  sugar 
fabric  has  the  press  method  and  Dombasleschcn  maceration  process, 
both  with  steam-heating.  It  is  in  operation  only  in  November  and  De- 
cember. In  connection  with  it  is  an  arrangement  for  the  preparation 
of  bone  coal.  The  beer  brewery  is  arranged  for  the  making  of  fifty  to 
seventy  eimers*  of  beer  in  January  and  February,  after  different  methods. 
Brandy  is  prepared  from  potatoes,  grain,  molasses,  and  brewery  resid- 
uum, one-half  eimer  daily;  th^  time  of  operation  being  according  to 
the  needs  of  instruction.  The  managements  for  starch,  vinegsu*,  &c, 
are  on  a  smaller  scale,  chiefly  for  the  purposes  of  demonstration.  The 
agricultural  experimental  station  was  completed  in  1866  at  a  cost  of 
15,000  florins,  and  embraces  experimental  stalls,  hot-houses,  and  experi- 
mental gardens  and  fields.  There  is  also  an  agricultural  machine  fac- 
tory, the  shops  now  being  let,  reserving  the  x)rivilege  of  access  for  the 
students.  The  entire  grounds  connected  with  the  institution,  exclusive 
of  forests,  amount  to  971|  morgen,  or  about  770  acres.  These  grounds 
may  be  looked  upon  as  experimental  land  on  a  large  scale  rather  than  as 
a  model  farm.  The  land  is  divided  as  follows :  lulled  land,  615  morgen; 
meadow,  149 J ;  tree  nursery,  21| ;  experimental  fields,  29|^  fruit-tree 
nursery,  16^ ;  hop  garden,  4^ ;  botanical  garden,  14f ;  vegetable  and 
flower  garden,  3§ ;  vineyard,  g ;  practice  field  for  students,  1| ;  woods 
or  spots  imfavorable  for  culture,  and  banks  of  streams,  llj ;  buildingSj 
llj ;  roads,  pasture,  and  sheep  range,  76§  ;  leased  part  of  the  estate  on 
account  of  unfavorable  situatjpn,  14f . 

The  average  amount  of  live  stock  kept  is  sixteen  horses,  twenty  oxen 
in  the  hay  harvest,  eighty  to  one  hundred  cows,  and  six  hundred  to  one 
thousand  sheep. 

There  are  in  this  institution  twenty  professors  and  teachers.  The  prin- 
ciple of  division  of  labor,  so  Iruitfid  in  good  results,  is  practiced,    T^® 

*An  eimer  in  Wttrtemberg  is  70.59040  gallons. 
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professors,  therefore,  liave  leisure  and  strength  for  scientiiic  investiga- 
tion and  experiments.  Tliis  system  cannot  be  too  highly  recommended 
for  adoption  in  our  own  country. 

The  number  of  students  at  present  is  one  hundied  and  twenty-five, 
ahd  the  aggregate  niunber  from  the  commencement  about  three  thousand 
six  hundred  and  fifty.  Prizes -are  given  among  the  students  for  the 
best  essays  on  agricultural  subjects.  Examinations  during  the  term  or 
at  the  close  of  the  course  are  optional ;  certificates  are,  however,  granted 
ouly  to  those  who  pass.  Wiirtemberg  students  of  forestry  must  undergo 
au  examination  before  admission.  Foreign  students  of  forestry'  and  all 
students  of  agriculture  enter  without  such  conditions,  only  a  general 
fitness  for  the  understanding  of  the  lectures  being  required.  Occasional 
students  are  not  allowed  a  stay  of  more  than  four  weeks.  Cost  for 
residence  and  instruction  of  students :  For  foreigners,  three  hundred 
florins  for  the  first  year,  and  two  hundred  florins  for  the  second  year ; 
for  students  of  the  country,  one  hundred  florins  per  year.  Students  in 
forestry :  For  foreigners,  two  hundred  florins ;  for  natives,  sixty  florins. 

Connected  with  this  department  of  forestry  are  six  thousand  morgen 
of  forest,  exhibitiiig  all,  or  at  least  a  great  variety,  of  indigenous  trees, 
shrabs,  plants,  &c.,  with  twenty-five  morgen  for  exotics.  The  cultivation 
of  seeds  is  practiced  on  the  model  or  experimental  farm,  for  distribution 
among  the  farmers  of  the  kingdom. 

The  following  is  the  course  of  study,  or  plan  of  lectures,  demonstra- 
tions, and  practical  exercises  in  the  Eoyal  Wiirtemberg  Agncultoral 
and  Forestry  Academy  of  Hohenhein : 

Agxicultural  course. — 1.  History  and  literature  of  agriculture;  2.  Gen- 
eral field  and  plant  culture,  including  the  drainage  of  land ;  3.  Study  of 
agricultural  machinery  and  implements;  4.  Spe^cial  plant  culturei,  in 
special  lectures ;  5.  Hop  and  tobacco  culture ;  6.  Wine  culture ;  7.  Fruit 
^ture ;  8.  Vegetable  culture ;  9.  Meadow  culture ;  10.  General  breed- 
ing of  animals:  11.  Horse  breeding ;  12.  Exterior  of  horses,  in  special 
lectures;  13.  Cattle  breeding ;  14.  Sheep  breeding ;  15.  Study  of  wools ; 
16.  Breeding  of  small  animals ;  17.  Silk- worm  culture ;  18.  Bee  culture ; 
19.  Carrying  on  of  agriculture ;  20.  Agricultural  taxation,  with  exer- 
cises in  drawing  agricultural  plans;  21.  Agricultural  bookkeeping; 
22.  Management  of  the  Hohenhein  farm ;  23.  Agricultural  techn<iogy. 

These  lectures  are  united  with  demonstrations  in  the  agricultural 
model  collections  of  machinery  and  tools,  wool  and  soil  collections,  on 
tte  experimental  fields,  in  the  nurseries  and  difierent  gardens,  among 
the  five  stock  of  the  farm,  in  the  technical  work  shops ;  also,  practiced 
exercises  in  agricultural  taxation,  agricultural  excursions,  &c.,  &c. 

Forestry  course. — 1.  Encyclopedia  of  forestry,  with  particular  consid- 
eration of  the  allied  studies  of  forestry  and  agriculture;  2.  Forest 
botany;  3.  Climate  and  soil  adapted  to  forestry;  4.  Forest  culture;  5. 
Protection  of  forests;  6.  Use  of  forests  and  forest  technology;  7.  Valu- 
ation of  trees,  and  profits ;  8.  Forest  taxation ;  9.  Duration  of  forests ; 
10.  State  forests,  in  special  lectures ;  11.  Wiirtemberg  forest  laws ;  12. 
Business  in  connection  with  forestry;  13.  Agricultural  encyclopedia 
for  foresters.  • 

Connected  with  this  course  are  demonstrations  in  different  forest 
sections,  the  botanical  garden,  and  forestry  collections,  as  well  as  prac- 
tical exercises  in  forestry  taxation,  excursions,  &c. 

hudimcntary  accessory  exercises. — 1.  Political  economy ;  2.  Science  of 
•a^;  3.  Mathematical  course,  including  arithmetic,  algebra,  planeometry, 
^reometry,  trigonometry,  practical  geometry.  Hereto  are  joined  reg- 
'^ar  exercises  in  field  measurements  and  leveling;  4.  Natural  sciences, 
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inclnding  mechanics,  experimental  physics,  general  inorganic  chemistry, 
uni^^rsal  organic  chemistry,  agricultural  chemistry,  analytical  chem- 
istjy,  geognosy,  introduction  to  botany,  anatomy  and  physiology  of 
plants,  pathology  of  plants,  special  b6tany,  anatomy  and  physiology  of 
domestic  animals,  general  and  special  zoology,  microscopic  observations. 
Connected  with  these  studies  are  practices  in  the  chemical  laboratory-, 
demonstrations  in  the  green-houses  and  on  the  experimental  fields  of 
the  experimental  agricultural  station,  in  the  botanical  garden,  in  the 
botanical,  mineralogical,  anatomical,  and  zoological  collections.  There 
are  also  botanical  and  geognostic  excursions ;  5.  Veterinary  sciene^ 
including  remedies  and  receipts,  pathology  and  therapeutics  of  domestic 
animals,  aids  to  animals  in  giving  birth,  shoeing  animals,  and  veterinary 
clinical  demonstrations;  6,  Agricultural  architecture,  including  the 
drawing  of  plans. 

HIGH    SCHOOL,   OR    ACADEMY   OF   AGRICULTURE,   AT   TETSCHENLIEB- 

WERD  BOHEMIA. 

The  grade  of  this  school  is  that  of  a  higher  agricultural  and  industrial 
agricultural  academy.  The  instruction  is  in  German  and  Bohemian. 
The  first  two  years  are  devoted  to  general  agriculture,  and  the  third 
year  to  special  branches.  Instruction  by  lectures,  practice  in  fields  and 
the  manufactories  of  Tetschen  and  Bodenbac^,  excursions,  firee  conver- 
sational meetings  under  the  guidance  of  professors,  and  the  writing  of  ;| 
essays.  The  lectures  are  not  written  and  delivered,  but  spoken  freely,  j 
with  opportunity  for  questions,  explanations,  and  illustrations.  Each  | 
subject  under  consideration  is  treated  with  some  class  book  as  a  general  I 
basis  for  study  and  investigation.  Notes  on  the  lectures  are  taken  hy  ^ 
the  students.  Tuition  costs  sixty  florins  yearly.  The  lowest  age  of  ad- 
mission is  seventeen  years,  and  proofs  must  be  produced  of  the  applicant 
having  finished  the  course  of  the  under  gymnasium,  or  lower  "Real- 
school  ;"  also,  of  some  practical  preparation  in  agriculture.  Number  of  ^ 
professors  and  teachers,  fifteen.  At  the  close  of  tfie  summer  term  of  j 
1868  there  were  one  hundred  students.  The  arrangements  of  the  insti-  ^ 
tution  are  for  the  admission  of  not  more  than  thirty  students  at  the  be-  J 
ginning  of  each  year,  so  that  ninety  is  the  normal  number  of  students  in  | 
the  institution,  as  it  is  composed  of  three  classes.  Yearly  ten  thousand  | 
florins  have  been  received  from  government,  since  the  opening  of  the  | 
academy  in  1866,  as  a  national  high  school ;  firevious  to  that  date,  two 
thousand  florins  yearly.  Whole  area  of  the  farm,  1219.8  metzen  ;♦  leased, 
368.4  metzen  ;  leaving  851.4  metzen  farmed  by  the  institution,  as  follows: 
Arable  land — ^rotation  of  crops,  582 ;  border  i)asture  land,  20.7 ;  experi- 
mental fields,  3A ;  botanical  garden,  0.12  j  grass-seed  school,  0.5 ;  hop 
garden,  0.13 ;  meadow  land,  166 ;  boundaries,  roads,  &c.,  65.8. 

Other  accessories  to  improvements  exist  in  Tetschen,  open  to  the  stu- 
dents, as  the  beer  brewery,  flax  factory,  distillery,  beet  drying,  fruit  dry- 
ing, vegetable  garden,  vineyard,  chemical  experimental  station,  forests, 
library,  philosophical,  chemical,  and  mathematical  apparatus,  mineral 
collection,  zoological  collection,  varieties  of  soil,  workshops  for  agricul- 
tural tools  and  small  machines,  cocoonery,  apiary,  &c. 

In  1850  Tetschen-Liebwerd  was  established  as  an  agricultural  school 
for  the  peasantry,  under  the  protection  of  Count  Thun,  on  the  farm 
Liebwerd,  given  by  him  for  the  purpose.  It  was  organized  on  a  plan  of 
Director  Komers,  who,  with  four  professors  and  teachers,  constitnted 

*  A  metsc  is  0.4739  of  an  acre. 
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acuity.  This  wag  the  first  a^icultural  school  with  Geniiaii  iustnic- 
in  Bohemia.  lu  1856  it  was  reorganized  under  Director  KomertJ, 
a  higher  and  lower  department — the  courses  distinct.  The  higjier 
rtment  received  from  the  Royal  Economical  Society  a  gift  of  twenty- 
londred  florins,  and  the  buildings  were  enlarged  at  the  cost  of  the 
*ctor,  Count  Thun.  The  organization  of  the  experimental  station, 
r  Dr.  Th.  von  Gohren,  took  place  in  1864-'65.  The  formal  opening 
B  institution  as  a  high  school  of  the  Kingdom  of  Bohemia  was  in 
There  is  an  examination  every  term,  with  classification  of  stu- 
i.  The  first  three  receive  prizes,  with  publication  of  their  names. 
cular  attention  is  called  in  the  report  to  the  need  of  occasional  travel 
presentative  professors,  to  compare  the  operations  and  results  of 
•  institutions ;  in  the  case  of  Dr.  von  Gohren,  whose  able  report  on 
lenhof,  Weihenstephan,  Hohenhein,  and  Grignon,  was  the  result  of 
a  journey. 

ber  the  two  years'  general  study  of  agriculture^  there  is  a  division  of 
bird  year  into  four  courses:  1st.  General  administration  of  estates, 
rational  stock  raising ;  2d.  Agricultural  technology,  sugar  making 
ifiicture  of  brandy,  beer,  oil',  &c. ;  3d.  Agricultural  engineering,  and 
ce  of  reclamation ;  4th.  Agricultural-industrial  improvements, 
the  second  year  the  students  are  divided  into  four  classes,  in  the 
kgement  and  overseeing :  1st.  The  local  direction ;  2d.  Administra- 
3d.  Account  of  the  revenues  5  4th,  Natural  accounts, 
e  first  year  they  are  busied  in  a  varied  manner,  in  house,  on  fields, 
Students  who  work  as  a  part  payment  are  allowed  thirty-eight  to 
kreutzers.    The  soil  at  Liebwerd  is,  in  the  portions  lying  in  the 
rs,  hard  loam ;  on  the  heights,  sandy  loam,  or  loamy  sand.    The 
ing  of  the  soil  is  very  hard.   Climate  mild  and  damp.    Prevailing 
8  southeiist,  northwest,  and  northeast.    In  September  fogs  often 
into  the  Talley  at  three  o'clock  in  the  afternoon,  and  do  not  break 
'  until  ten  o'clock  in  the  morning. 

ROYAL  BAVARIAN  DISTRICT  SCHOOL  AT  LICHTENHOF. 

is  school  is  situated  near  Nuremberg.  Its  grade  is  that  of  a  middle 
dI,  embracing  three  institutions:  1st.  The  District  Agricultural 
ol;  2d.  The  Lower  Agricultural  School  for  peasautrj^;  3d.  The 
aratory  School,  llie  character  of  instruction  is  general  agriculture, 
rudiments  of  forestry ;  the  instruction  of  an  order  to  prepare  scholars 
tlie  management  of  small  or  moderate  estates  as  owners  or  over- 
H  or  to  enter  the  higher  agricultural  school  at  Weihenstephan,  or 
3entral  Veterinary  School  at  Munich,  or  for  entrance  upon  a  course 
niversal  practical  forestry. 

ie  ftill  cost  of  tuition  is  one  hundred  florins,  yearly,  for  scholars  un- 
tbirteen  years ;  one  hundred  and  twenty-five  florins  for  those  from 
«en  to  sixteen  years;  one  hundred  and  fifty  floi-ins  for  all  pupils 
sixteen  years — living  included.  Twelve  years  is  the  lowest  age  for 
ission.  The  course  embraces  a  period  of  three  years.  There  are  two 
868:  Ist.  District  school  course,  inclusive  of  the  preparatory  course, 
a  students  are  not  fitted  for  immediate  entrance;  2d.  The  course  in 
bwer  school,  for  peasantry. 

le  number  of  professors  and  teachers  is  ten ;  number  of  scholars  last 
eighty-three.  The  buildings  will  accommodate  one  hundred  scholars, 
institution  has  the  rents  of  the  Maximilian  foundation  or  esta.blish- 
.  This  consists  of  the  estates  Lichendorf  and  Gibitzhof,  which  are 
I  for  the  use  and  purposes  of  the  institution,  and  the  income  from 
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them  for  free  scholarships  for  poor  students.  All  rents  and  a  subsidy 
from  the  district  or  county  funds,  with  private  gifts,  amount  to  from  four 
thousand  to  six  thousand  or  even  eight  thousand  florins  yearly.  Con- 
nected with  the  school  are  an  exi)erimental  farm,  vegetable  gardeD, 
botanical  garden,  and  a  tree  school.  The  exi)eriments  with  superphos- 
phate have,  according  to  their  reports,  resulted  unfavorably  in  beet  cnl- 
ture,  but  the  experiment  will  be  continued  for  further  results. 

This  school  opened  in  1833,  with  twelve  students ;  at  present  there  are 
ninety-six.  Whole  number  fi^om  commencement,  six  hundred.  The  sub- 
sidy from  the  province  is  seven  thousand  to  eight  thousand  florins  yearly. 
The  receipts  of  the  agricultural  journal,  ^'Lichtenhofer  Blatter,^  ^o 
toward  the  establishment  of  free  scholarships.  The  student^i  form  tiire« 
classes:  Those  who  pay  full  tuition  and  board;  those  admitted  at  reduced 
prices ;  and  free  scholars.  The  farm  is  sitiuited  in  the  "  Knftblancksland;" 
the  subsoil  coarse-grained  quartz  sand,  with  beds  or  layers  of  clay  run- 
ning through  it.  One  peculiar  physical  feature  of  this  district  is  the 
frequent  presence  of  water  at  a  depth  of  three  to  five  feet^  which  in  many 
places  prevents  the  use  of  subterranean  cellars.  Liebig's  doctrine  of  the 
absorptive  capacity  of  arable  land  finds  here  a  striking  confinnation, 
where  the  soil  is  of  marshy  and  sandy  earth,  mixed  through  culture  with 
a  mass  of  manure  stufls,  chiefly  mineral.  The  writer  believes  that  the 
secret  of  fruitftdness  of  this  region  consists  in  the  mixing  of  marshy 
and  sandy  soil,  otherwise  he  cannot  account  for  the  less  favorable  results 
of  the  same  experiments  in  preparation  and  manuring  of  the  soil  upon 
adjacent  sand  fields.  Only  the  result  of  more  than  one  thousand  jmf 
alternating  plant  growth  with  their  decay  could  be  at  the  bottom  of  this 
fertility.  The  principal  exi)eriments  are  in  raising  fodder  and  trade 
crops,  fruit-tree  culture,  various  modes  of  manuring,  bee  raising,  and 
crossing  of  different  breeds  of  cattle.  The  soil  is  cultivated  to  a  depth 
of  one  and  a  half  to  three  feet,  with  frequent  manuring  at  almost  every  §=- 
plowing. 

WEIHENSTEPHAN  ROYAL  BAVARIAN  CENTRAL  SCHOOL. 

This  school  is  situated  at  Weihenstephan,  near  Treising.  Its  grade  is 
that  of  a  high  school  of  agriculture.  The  character  of  instruction  is . 
agriculture,  forestry,  and  stock  raising.  The  full  cost  of  tuition  foT; 
Bavarians  is  twenty-five  florins  half  yearly;  for  all  others,  fifty  florins 
for  first  half  year,  and  twenty-five  florins  for  second  half  year.  Sixte^^ 
years  is  the  age  for  admission.  The  course  covers  a  period  of  two  yeari 
In  connection  with  the  usual  course  are,  1st,  a  practical  preparatory 
course  of  one  year;  2d,  a  brewery  school  of  one  year;  3d,  fruit  cultorei 
course  of  two  or  three  years ;  4th,  trial  station  for  agricultural  machines 
and  tools.  Number  of  professors  and  teachers,  thirteen ;  number  d 
pupils,  sixty,  (twenty-two  in  regular  course,  seventeen  in  technical  course, 
sixteen  in  preparatory,  five  occasional.) 

The  royal  estate  Weihenstephan,  with  seven  hundred  and  ten  tcgrcer* 
ken  ^about  four  hundred  and  twenty  joc/i^^)  of  meadow  land  fields  and 
turf  land,  belongs  to  the  school.  The  following  may  be  mentioned  among 
the  accessories :  Fifty-seven  cows,  four  hundred  sheep,. swine — number 
variable — botanical  garden,  hop  garden,  apothecary  for  veterinary  sor* 
gery,  brewery,  distillery,  brick-kiln,  lime-kiln,  cheese  dairy,  fisherj*,  tarf- 
cutting  field,  chemical  laboratory,  library. 

The  institution  was  founded  in  1852.  Weihenstephan  was  a  Benedic- 
tine cloister,  established  in  725.    The  exi)enses  of  students  are :  Winter 

Ajooh  is  1.4223  acres. 
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rrm.  Bavarian  studeuts,  for  tuition  and  boardinj^:,  including*  single 
x)m,  lire,  lights,  wasliiug,  service,  and  use  of  readiDg-room,  niuety-livo 
orins ;  wlicn  two  students  use  a  double  room,  the  expense  to  each  is 
Lghty  tloiius.  For  the  same  items  the  cost  to  foreign  students  is  one 
undred  and  twenty  tiorins  for  single,  and  one  hundred  and  live  florins 
)r  double  room.  Summer  term,  I3avarian  students,  siugle  room,  filty 
orins,  (inchidiirg  above  particulars,)  and  double  room  forty-live  florins; 
>reign  students,  seventy -five  and  seventy  florijis.  The  secoud  years 
xpenses  for  foreigners  and  native  students  are  the  same,  (he  former 
>eiug  reduced  to  the  same  plane  as  the  latter.  The  entire  exponsi^  for 
he  one  year  preparatory  course  is  three  hundred  florin-^.  I  u  the  brewery 
ichool  one  luindred  florins  for  practical  instruction  duriug  the  Avinter 
erm,  and  eighty  for  the  summer  term,  are  charged.  Tuition  in  the  fniit- 
sulture  course,  forty  florins  yearly.  Under  this  head  mention  is  made  of 
>a>'ing  students  who  choose  to  labor :  twenty-four  kreutzers  per  day  in 
he  fijrat  year ;  later,  more  is  paid,  according  to  their  ability. 

Li  sheep  raising  the  Southdown  bucks  have  been  crossed  with  meiino, 
md  the  result  promises  well.  The  raising  of  the  pure  merino  sheep  is 
ilso  an  object  here.  Four  hundred  sheep  and  lambs  sheared  gave  eight 
lundred  and  six  ponnds  of  wool.  Experiments  have  b^en  made  in 
Liebig's  substitute  for  mother's  milk  in  raising  calves.  Also  in  the  use 
rf  greater  quantities  of  malt  germs  in  the  raising  of  young  cattle.  Great 
^orts  are  being  made  to  discover  the  proper  proportion  of  nourishment 
containing  nitrogen,  and  that  without  nitrogen,  for  grown  sheep.  The 
auTounding  woods,  evergreen  and  "needle,"  are  used  for  practical 
aperiments  and  instmction. 

AGRICULTURAL  CHEMICAL  EXPERIMENTAL  STATIONS. 

I  regard  the  work  these  stations  are  accomplishing,  both  for  scientific 
md  practical  agriculture  in  Germany,  as  being  of  the  very  highest  im- 
lortaiice.  They  cannot,  however,  supersede  or  even  precede  the  work 
tf  the  agricultural  college.  First  of  all  we  must  have  thoroughly  edu- 
ated  men  (educated  technically  in  agriculture)  to  conduct  these  stations. 
Is  soon  as  agricultural  colleges  can  i)roduce  competent  men,  the  more 
ttperimental  stations  we  can  have  the  better.  The  following  remarks, 
kken  from  a  sketch  of  this  work  by  Dr.  Theod.  von  Gohren,  will  show 
lomething  of  the  history,  progress,  and  economy  of  these  stations  in 
Sermany: 

"  The  year  1840  (the  date  of  the  publication,  of  Liebig's  Chemistry) 
^as  the  birth  year  of  scientific  agriculture.  Liebig's  book  was  the  seed 
5tom  which  already  such  wondrous  growths  have  been  quickened. 
Molph  Stockhardt,  of  Tharand,  is  the  man  who,  by  ceaseless  efibrts  in 
dnbs,  schools,  and  experimental  stations,  has  done  most  to  prepare  the 
iDil  for  the  reception  of  this  seed  of  truth.  The  question  early  arose  as 
to  the  means  of  linking  men  of  science  with  the  masses.  What  method 
iroold  best  convey  the  fertilizing  streams  of  scientific  knowledge  through 
^nnels  and  ducts  to  the  people?  Stockhardt  and  others  saw,  in  the 
Irtablishment  of  chemical-agricidture  experimental  stations,  a  means, 
file  first  i^rivate  expeiimental  farm  in  Germany  was  estabUshed  by 
jSoossingault,  in  Bachelbrqnn ;  but  the  first  true  experimental  station 
ifeft  founded  in  1851,  in  Mockern.  In  Prague^  an  experimental  station 
iras  founded  by  the  Bohemian  Royal  Economic  Society  in  1855,  under 
fee  distinguished  guidance  of  Dr.  Hoftman,  which  is  still  in  active 
operation. 

"In  Miihren  an  experimental  station  was  founded  in  Elansko,  on  the 
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estate  of  Priuce  Salin,  by  tlie  Royal  Sclileswig  Agricultural  Society  in 
185G,  but  it  was  discoiitiuued  in  1864.  In  1855  an  experimental  statiou 
was  established  in  the  most  munificent  manner  by  Prince  Johann  Adolph 
von  Schwarzenberg,  in  Lobositz,  a  private  enterprise,  but  connected  with 
it  were  Dr.  Hannamann  and  Dr.  Breitenlohner,  highly  distinguished  in 
their  respective  departments.  Quite  recently,  Carl  Maximilian,  Count 
von  Seilem,  the  well-known  author  of  '  Nourishment  of  Plants, '  has  | 
established  an  experimental  station  ui)on  his  estate,  Prilep,  in  Miihren. 
Finally,  in  Bohemia  must  recognition  be  made  of  the  activity  of  the 
experimental  station  connected  with  the  academy  of  Tetschen-Liebwerd. 
In  1866  the  number  of  stations  in  operation  in  Germany  was  twenty- 
eight. 

-"  The  first  chapters  in  the  history  of  experimental  stations  is  a  record 
of  discouragements,  injustice,  and  partial  failure.  The  development  of 
such  an  enterprise  must  necessarily  be  slow,  and  the  practical  results 
not  immediate.  But,  not  considering  th0  series  of  years  needed  for  ex- 
periments, the  public  exacted  speedy  and  marvelous  results.  Failing  in 
these,  the  scheme  was  denounced  as  a  failure,  and  popular  sympathy 
and  support  withdrawn ;  nor  did  the  strife  of  the  agricultural  chemists 
among  themselves  tend  to  raise  their  authority  in  the  eyes  of  the  prac- 
tical. For  a  time  the  stations  seemed  to  be  in  a  hopeless  condition 
because  of  this  distrust.  Now,  experimental  stations  stand  recognized 
in  the  first  line  in  the  service  of  science.  It  is  less  than  three  decades 
since  agriculture  took  its  rank  among  sciences.  Its  first  purpose  must 
be,  as  in  the  case  of  every  other  science,  the  discovery  of  truth ;  then  \ 
adaptation  of  that  truth  to  practical  ends. 

"  The  most  i)emicious  foes  of  science  are  those  who  constantly  demand 
the  useful,  and  ignore  all  truth,  the  immediate  marketable  value  d 
which  is  not  evident.  Keverence  for  truth  must  so  fill  the  minds  of 
scientific  workers  that  a  false  description  of  the  most  insignificant  plant 
would  be  felt  as  much  a  reproach  as  a  false  descrii)tion  of  t^e  solar  sys- 
tem. Simple,  pure  truth  must  be  the  end  of  all  naturalists.  Science 
can  never  accept  as  her  task  the  discovery  of  what  we  wish,  but  the: 
discovery  of  what  is  true ;  and  never  can  the  welfare  of  mankind  be 
attained  by  even  the  pleasantest  illusion,  except  through  the  complete;  ^^ 
and  simple  truth. 

"  These  stations  are  working  great  practical  good  to  agriculture ;  and 
in  the  future  the  results  will  be  more  marked.  Their  task  is  threetbld— 
to  seek,  to  teach,  and  to  warn. 

"A  few  stiitistics  will  show  the  results  of  knowing  the  elements  of  the 
soil,  the  nature  of  manures,  &c.    In  Belgium,  where  agriculkire  is  most; 
rationally  pursued,  a  square  mile  liroduces  means  of  nourishment ' 
7,345  persons,  whereas  the  Polish  three-field  farming  produces  food  tej 
only  2,220  persons  per  square  mile.    Therefore  the  Belgians  are  hette^ 
nourished  than  the  Poles,  though  the  country  of  the  latter  is  moi 
fruitful  by  nature.    Great  Britain,  in  the  commencement  of  the  nine^l 
teenth  century,  produced  gram  for  eleven  millions ;  now,  for  at  le^  ' 
seventeen  millions.    Still  the  results  of  searching  out  the  secrets  of  nacj 
ture  are  chiefly  in  the  future.    The  most  important  questions  look  te^ 
future  exi>eriments  for  their  answer. 

'^  In  regard  to  animal  productions,  the  results  of  scientific  farmiJ 
are  not  less  marked.    Austria  produces  on  one  square  mile  3,796  be 
of  stock;  Prussia,  within  the  same  limits,  5,537;  France,  5,970;  Great| 
Britain,  11,447. 

"Added  to  the  questions  of  plant  and  animal  production  is  that 
scarcely  less  important  one  of  agricultural  industrial  manufactories,  as 
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lewerics,  distilleries,  refineries,  and,  above  all,  sugar  manufactories. 
lere  is  a  rumor  of  a  j^rospective  undertaking  in  Hungary  in  behalf  of 
e  beet-root  sugar  interest,  viz.,  the  establishment  of  a  manufactory 
Lth  large  experimental  rooms  attached.  It  is  intended  ta  be  a  com- 
ete  sugar  manufactory,  with  accommodations  for  fifty  students  from 
irious  parts  of  Austria.  These  students  will  have  the  advantages  of  a 
xge  manufactory  in  operation,  and  opportunities  for  study  and  experi- 
leut.  The  intention  is  to  establish  it  under  government  patronage ; 
le  whole  concern,  after  a  stipidated  number  of  years,  to  belong  to  the 
ation,  in  consideration  of  a  yearly  subsidy  fix)m  government  to  assist 
1  carrying  out  its  purposes  during  this  interval. 

"The  second  duty  of  exi)erimental  stations  is  to  teach,  or  to  convey  to 
lie  people,  the  advantages  deducible  from  study  and  experiment;  to 
lake  possible  the  practical  adaptation  of  the  theoretical  truth  discovered. 

"The  third  duty  is  to  warn ;  to  be  the  people's  true  knight,  fighting 
ff  from  them  falsehood  and  trickery.  In  the  one  field  of  adidtcrated 
nd  worthless  manures  are  sufficient  opportunities  for  science  to  expose 
nd  defeat  impostures. 

"The  locations  of  experimental  stations  is  now  the  subject  of  much 
iscussion.  They  were  first  established  on  isolated  estates,  generally 
emote  from  great  cities,  chiefly  because  scientific  land  owners  offered  the 
md  and  certain  assistance  to  such  enterprises.  Now,  however,  the  ne- 
essity  for  locating  them  near  large  cities,  and  in  connection  with  acad- 
mies  and  universities,  is  urged.  The  ground  for  such  change  is  two- 
[>Id:  the  necessity  of  full  apparatus  for  experiment,  and  an  increase  of 
he  staff  of  scientific  workers.  At  isolated  stations  the  investigations 
lust  be  chiefly  chemical,  as  a  chemist  is  iq  charge,  generally  without 
Hied  workers  in  other  departments  of  natural  science,  and  the  means 
or  exi)eriments  are  generally  such  as  a  chemical  laboratory  can  furnish; 
wit  scientific  agriculture  calls  for  aid  from  mineralogy,  geognosy,  phys- 
H5,  physiology  of  plants,  physiology  of  animals,  a:c.  Such  union 
i  strength  can  at  present  only  be  reached  for  experimental  stations 
rhen,  by  connection  with  academies  or  universities,  they  Jiave  the  co-op- 
ration  of  the  entire  faculties  of  such  institutions.  If  means  were  unlim- 
ted,  agricultural  stations,  however  isolated,  might  command  such  corps 
f  workers ;  bufwhile  the  investments  for  experimental  stations  are  so 
mall,  only  their  union  with  institutions  can  sufficiently  broaden  their 
cope.  Again,  in  isolated  localities,  only  such  students  as  make  practi- 
al  agricultural  chemistry  a  specialty  could  turn  aside  to  avail  them- 
felves  of  the  advantages  of  such  stations.  Allied  to  institutions,  the 
dvantage  is  reciprocal ;  the  station  drawing  strength  from  the  faculty 
aid  apparatus  of  the  institution,  and  the  students  of  the  high-school  or 
jniversity  ha\ing  access  to  aU  the  records  and  participation  in  the  ex- 
Kriments  of  the  station.  Considering  the  meager  expenditure  upon 
aq)erimental  stations,  the  results  upon  the  agriculture  of  the  country 
ave  been  most  remarkable.  Within  this  decade  they  have  cost,  at 
Hghest,  forty  thousand  thalers,  hardly  enough  to  maintain  a  company 
i  soldiers  for  the  same  length  of  time ;  and  yet  with  this  paltry  outlay 
Iiey  are  expected  to  revolutionize  the  agriculture  of  Germany. 

"More  important  than  the  place  chosen  for  experimental  stations  is 
be  working  capital  at  their  command.    Only  with  a  liberal  outlay  of 
lODcy  and  time  can  liberal  results  be  reached.    Kot  lightly  does  nature 
iBow  man  to  ^vrest  the  seal  from  her  treasury  of  secrets." 
I  remain,  most  tndy,  your  obedient  sen^ant, 

J.  H.  McCHESNEY. 

Hon.  Horace  Cai'ron,  Commissioner. 
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Sir  :  In  obedience  to  yoiu-  request,  I  present  a  few  statements  show- 
ing the  progress  and  condition  of  the  beet-sagar  enterprise  in  Euro[)e, 
after  personal  investigation  of  the  operations  of  each  establishment. 

The  time  when  sugar  first  became  known  in  Europe  cannot  be  stated 
with  any  certainty,  but  the  statements  of  various  authors,  such  as  Theo- 
phrastus,  Plinius,  Paulus  iEgineta,  and  others,  leave  no  doubt  that  cane 
iuice,  boiled  to  sirup,  was  known,  and  used  as  ci  medicine  by  the  most 
ancient  people.  Still  earlier,  the  art  of  making  sugar  appears  to  have 
been  known  by  the  Chinese,  Alexander  von  Humboldt  having  seen 
Chinese  paintings  on  porcelain  of  great  age  representing  various  metli- 
ods  of  working  sugar  cane  and  extracting  its  juice.  Asia  undoubtedly 
is  the  mother  country  ctf  sugar,  whence  it  was  first  brought  by  the  Turks 
to  Cyprus,  in  the  ninth  and  in  the  eleventh  century ;  also  to  Ehodes, 
Sicily,  and  Crete,  and  probably  all  around  the  Mediterranean  j  thence  by 
the  crusaders,  especiaUy  by  the  Venetians,  to  the  more  western  coun- 
tries. Later,  i)erhaps  in  the  fifteenth  century,  it  found  its  way  over 
Madeira  and  the  Canary  Islands  to  Brazil;  and,  in  the  sixteenth  century, 
to  the  West  India  Islands.  There  is  no  doubt  that  the  cultivation  of 
sugar  cane  on  a  large  scale  was  first  introduced  into  America,  and 
especially  into  the  West  Indies^  by  the  Europeans. 

The  first  importation  of  sugar  into  Europe  which  is  particularly  known 
was  in  the  year  DOG,  into  Venice.  In  the  year  1319  the  Venetians'broughlr 
a  cargo  of  100,000  pounds  of  sugar  and  10,000  pounds  of  rock  candy  to 
London.  The  first  sugar  refinery  on  the  continent  of  Europe  was  bmll^ 
in  Augsburg,  in  the  year  1573,  by  a  man  named  Both.  Another  waa 
built  in  Dresden,  in  the  year  1597.  While  in  its  early  days  sugar  was 
found  only  in  apothecaries'  shops,  and  used  as  a  medicine,  it  is  countedj 
now  among  the  provisions,  and  has  become  a  necessity  second  only  to 
meat  and  fiour. 

The  first  discovery  of  beet  sugar  was  made  the  3d  of  ]\Iarch,  1747,  by 
the  Prussian  chemist  Margraaf,  (Andrea  Sigismund,)  director  ^  the 
philosophical  section  of  the  Academy  of  Science  at  BerUn,  who  read,  at 
its  general  meeting,  an  essay,  in  which  he  proved  the  existence  of  cane 
sugar  in  many  home-grown  roots.    Me  stated  that  the  most  sugar  was^ 
to  be  found  in  the  sSesian  beet,  produced  samples,  and  specified  thei 
method  by  which  he  had  obtained  them,  and  proved  it  not  only  practi-' 
cable,  but  remunerative,  to  produce  beet  sugar  on  a  large  scale.    It  Avill 
be  borne  in  mind  that  this  was  during  a  time  of  war,  when  the  ordinary 
means  of  tiansportation  were  interrupted  and  money  for  imiwrtations 
was  scarce,  in  consequence  of  which  sugar  was  high ;  but,  as  soon 
peace  was  restored,  sugar  prices  went  down,  and  the  great  interest  taken 
in  producing  it  at  home  died  out. 

ISTo  sooner,  however,  had  war  commenced  again,  than  the  subject  of 
beet  sugar  production  was  resumed.  Shortly  after  1790,  Achard  built 
on  an  estate  (Cimern)  in  Sdesia,  which  the  King  of  Prussia  had  i)re- 
sented  to  him  for  the  purpose,  the  first  beet-sugar  factory.  In  this  fac- 
tory he  worked,  supported  by  the  Prussian  government  and  under  the 
observation  of  a  government  officer,  7,000  i)ounds  of  beets  per  day,  from 
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vhich  he  obtained  six  per  cent,  of  raw,  or  five  per  cent  of  white  sugar. 
In  November,  1799,  Van  Mons  caused  a  letter  to  be  published  in  the  An- 
nalesde  Chimie,  written  by  Achard,  in  wluch  he  described  the  results 
obtained  in  his  sugar  works  at  Cunern.  He  states  the  cost  i)ri(*e  of  raw 
sngarto  be  5.4  cents  i)er  pound  English,  (65  centimeH*  per  kilogramyj) 
lie&ides  the  beet  pulp,  beet  leaves,  and  molasses ;  the  former  he  used 
for  fattening  cattle,  and  the  molasses  for  making  alcohol. 

Tiie«e  results  caused  a  great  sensation  in  France.   iVll  the  newspapers 
lepublisheil  them.    The  enormously  high  price  which  sugar  commanded 
alter  France  had  abolished  slavery  in  her  colonies  was  the  reason  why 
the  National  Institute  of  France  appointed  a  chemist  of  great  celebrity 
to  examine  this  new  process  and  report  upon  it.    M.  Deyeiix  made  his 
Teport  in  1800,  and,  although  he  considered  the  advantages  to  be  derived 
:from  beet-sugar  industry  overestimated,  two  experimental  factories  were 
established  near  Paris — one  at  St.  Rouen,  the  other  in  the  old  abbey 
of  Chelles.    Neither  of  the  two  reached  results  which  could  bo  compared 
^th  those  of  Achard,  and  were,  therefore,  closed  again,  and  for  a  long 
time  were  the  laughing-stock  of  those  who  knew  of  them.  Meantime,  two 
iiew  factories  had  been  built  in  Germany,  one  by  the  Baron  von  Koppy, 
±1  Silesia,  the  other  by  the  celebrated  Mathusius,  in  Althaldensleben,  near 
3lagdeburg.    The  publicity  given  to  the  results  obtained  by  the  three 
Carman  beet-sugar  factories  diX3w  anew  the  attention  of  the  French  gov- 
ernment to  the  subject,  and  new  trials  were  made  in  1810  by  Deyeux  and 
J)erosne,  and  in  1811  by  Barrud  and  Isnard,  with  the  German  method 
mi  extracting  the  sugar  from  the  beet,  and  the  result  obtained  proved 
anore  satisfactory.    The  war  which  devastated  Germany  during  1813, 
Z1814,  and  1815  left  the  country  in  an  exhausted  condition,  from  which  it 
tf  d  not  recover  for  many  years.  Industry  in  general  was  paralyzed,  and 
M>  efforts  were  made  to  i^erfect  the  system  of  sugar- making.  It  was  dif- 
Arent,  however,  in  France.  The  new  impulse  given  to  chemistry  and  engi- 
■Kering  showed  its  effect  on  the  sugar  factories,  which  were  considerably 
pmproved,  one  of  the  principal  improvements  being  the  use  of  animal  char- 
In  1828  one  hundred  and  three  factories  were  making  beet  sugar 
France,  |(iroducing  three  thousand  three  hundred  tons  of  sugar,  and 
g  the  year  183^37,  fifty-five  thousand  tons ;  but,  in  consequence  of 
tax  being"  levied  on  it,  the  production  fell  the  following  year  to  twenty- 
e  thousand  tons. 

The  beet-sugar  production  in  Germany  or  in  the  ZoUverein  made  little 

s  till  1836,  but  it  has  since  reached  such  dimensions  that  it  not 

supplies  the  home  demand,  and  prevents  cane  sugar  from  coming 

competition,  but  has  become  a  regular  article  of  export,  competing 

the  English  and  the  Dutch  markets  withi  the  sugar  of  the  tropics. 

table  (A)  shows  the  enormous  dimensions  which  the  beet-sugar 

instry  has  attained  during  the  period  between  1836  and  1867.   Of  tiie 

i  hundred  and  twenty -two  factories  in  operation  in  1836.  ninety  belonged 

Prussia  and  thirty-two  to  the  various  other  states  or  the  Zollverein. 

g  the  year  18<)6-'67  two  hundred  and  ninety-six  factories  were 

^d  in  making  beet  sugar,  two  hundred  and  fifty-seven  of  which 

located  in  Prussia  and  its  provinces,  while  only  thirty-nine  were  in 

other  states  of  the  Zollverein.    The  increase  in  the  number  of  facto- 

hasl>een  almost  exclusively  in  Prussia,  where  its  number  was  trebled 

g  thirty-two  years.    The  tax  levied  on  beet  sugar  in  1840-'41,  of 

5  cents  per  centner^  of  green  beets,  diminished  the  whole  number 

*  Centime^  $0.00192.  \  Kilogram,  2.204737  pounds. 

t  Centner,  (Prussian,)  113.44  pounds. 
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of  working  tuipir- factories  from  one  hundred  and  fifty-two  to  oue  hun- 
dred and  forty-live ;  in  1S42--43  the  tax  was  doabled,  when  the  number 
was  redneetl  to  ninety -eight  factories. 

The  small  and  poorlyconstmcted  establishments  could  not  compete 
with  tlie  new  and  larger  ones,  nor  with  the  cane-sngar  refineries,  the 
proprietors  of  which  sti-ained  every  nerve  to  drive  beet  sugar  out  of  tJie 
market,  and  the  former,  therefore,  had  to  suspend  work.  Although,  iu 
L'^43-'44,  factories  were  at  work  again,  the  number  was  reduced  to  ninety- 
eight  the  next  year,  and  to  ninety-six  in  the  following  year,  the  tax  hav- 
ing l»een  again  increased.  Since  184G-'ii  the  production  has  taken  a 
decided  start,  the  number  of  factories  having  grown  from  year  to  year, 
and  they  emancipated  themselves  firom  the  cane-sugar  refineries  by  pro- 
ducing either  molasses  or  white  loaf-sugar  direct  from  the  beet  juice, 
without  first  working  it  into  raw  sugar ;  so  that  when,  in  1850-'51,  the 
tax  on  beet  sugar  was  again  doubled,  it  did  not  prevent  new  factories 
from  being  built. 

^^^lile  the  number  of  sugar  factories  increased,  the  quantity  of  the  beet 
worked  by  the  same  increased  in  a  far  greater  ratio.  It  must  be  taken 
into  consideration  that  official  figures  have  been  kept  only  since  1840-'41f  , 
when  records  were  commenced  on  account  of  the  tax  to  be  levied,  and  : 
comparisons  should  be  made  only  of  years  inclnded  in  the  official  figures. 
Accordingly,  the  columns  2  and  3,  table  A,  show  that  during  the  twenty- 
seven  years  ifrom  lS40-'il  to  ISGO-'GT  the  number  of  wor^g  factories 
increased  from  one  hundred  and  forty-five  to  two  hundred  and  ninety- 
six,  making  an  increase  of  about  one  hundred  and  four  per  cent^ 
while  the  quantity  of  beets  worked  in  these  factories  increased  from 
4,829,734  cwts.  (of  one  hundred  pounds)  to  50,712,709  cwts.,  making  an 
increase  of  nine  hundred  and  fifty  per  cent.  Of  course  the  quantity 
of  beets  worked  by  each  factory  must  have  increased  in  proportioDt 
as  may  be  seen  by  cQlumn  15,  table  A,  according  to  which  each  f^ 
torv  worked,  on  an  average,  in  lS3(>-'37,  4,155  cwts.,  or  227  English 
tons;  in  1S40-'41,  33,309;  while  in  lS6e-'67  the  high  average  of 
171,327  was  reached.  The  variations  in  columns  3  and  15  of  table 
A  are  the  results  of  unfavorable  beet  crops.  According  to  colmnn  ^ 
table  A,  the  internal  revenue  or  tax  paid  on  the  beets  has  increased 
from  a  quarter  of  a  cent  to  seven  and  a  half  cents,  or  thirty -fold,  whilar; 
the  actual  revenue  derived,  as  given  in  column  9,  has  increased  from 
40,248  thalers*  to  12,678,177  thalers,  or  nearlv  three  hundred  and  fifteen 
fold. 

These  averago>  are  correct  according  to  the  best  authorities,  and  goto, 
show  the  enormous  progress  made  not  only  in  manufacturing  beet  sngar, 
but  in  cultivating  and  producing  beets.    It  is  obvious  that  the 
variation  in  the  average  weather  of  the  various  years  necessarily 
counts  for  the  variations  of  percentage  of  sugar  and  foreign  matter  i 
the  beets,  and  the  more  or  less  difficidt  working  of  the  same. 

The  systems  of  fixation  in  the  difierent  countries  influence  the 
eral  resiilt  in  m;\ny  ])articulars.    In  Prussia,  or  the  Zollverein,  the 
;ire  wjished  ;md  trimmed,  and  then  weighed  by  government  official 
xmd  the  revenue  collected  according  to  the  quantity  which  enters 
factory.    From  that  moment  the  sugar  manxifacturer  is  at  liberty 
work  at  will,  the  government  taking  no  notice,  or  at  least  not  interfiH 
ing,*no  matter  how  rich  the  beets,  or  how  much  or*  what  kind  of  sagaTj 
is  made;  in  fiict,  leaving  him  entirely  free  to  do  with  the  beets  as  he  majT 
please,  except  working  them  into  alcohol, 

*  A  tbalcr  is  about  73  cents. 
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In  France  the  government  begins  its  control  as  soon  as  tbe  beet  juice 
is  extracted,  weighing  its  specific  gravity  in  the  clarifying  pan,  and  from 
that  moment  keeps  a  continual  supervision  of  the  whole  process  ot 
sugar  making,  until  the  sugar  leaves  the  entrepot  or  bonded  w£u:«hoase, 
and  enters  into  consumption.  The  annoyances  incidental  to  this  system 
are  innumerable  and  continuous. 

In  Austria  the  system  of  taxation  is  regulated  according  to  the  dif- 
ferent methods  of  extracting  the  juice,  and  the  capacity  of  the  machines 
employed  for  the  purpose.  The  quantity  of  beets  whicli  could  be  worked 
with  each  machine  for  extracting  juice  is  computed  for  twenty-four 
hours,  and  "  lurojied,''  which  is  called  "  pauschaling."  The  government 
keeps  no  other  control  than  noting  the  number  of  hydraulic  presses  or 
other  machines  which  work  each  day,  according  to  their  rating,  allowing 
for  no  stoppages,  unless  a  machine  stops  at  least  twenty-six  hours.  This 
system  of  taxation  bears  unevenly  upon  different  factories,  and  is  the 
cause  of  the  secrecy  observed  in  some  of  them  as  to  general  results. 

In  Russia,  when  new  factories  are  built,  they  work  for  a  certain  time 
on  trial,  under  the  control  of  government  officials,  after  which  a  quan- 
tity is  agreed  upon,  which  the  factory  works  in  twenty -four  hours,  and 
the  amount  of  revenue  which  it  ought  to  pay  accordingly.  Otherwise 
the  government  takes  no  notice  of  what  is  produced  in  any  factory,  and 
no  official  records  are  kept. 

In  Belgium  the  system  is  like  that  of  France  in  nearly  every  respect, 
and  in  Poland  it  is  the  same  as  in  Eussia. 

The  influence  of  these  different  systems  of  taxation  on  the  manage- 
ment of  sugar  works,  and  even  on  the  culture  of  the  beet,  is  surprising. 
In  the  ZoUverein,  where  eighteen  cents  must  be  paid  to  the  govern- 
ment for  every  centner  of  beets  worked,  a  great  deal  of  attention  is  paid 
to  the  production  of  rich  beets,  by  reason  of  which  the  quality  has 
been  steadily  improving.  Beet«  are  seldom  raised  on  newly  mannred 
land ;  as  a  general  rule  the  manure  is  applied  to  a  grain  crop,*  as  barley, 
wheat,  or  rye ;  after  these  crops  are  taken  off  beets  are  liaised  with- 
out any  manure,  and  after  beets  such  crops,  according  to  the  strength 
of  the  land,  as  will  pay  best.  Beets  are,  therefore,  raised  in  rotation, 
on  an  average  once  in  four  years.  The  system  of  manuring  and  of  pro- 
ducing the  manure  has  not  only  been  studied  as  a  science,  but  is  practiced 
as  an  art.  If  it  can  l>e  said  of  anj'^  countrj^  that  the  more  beets  and  beet 
sugar  it  produces,  the  more  grain  it  will  yield,  it  can  be  said  of  the  ZoU- 
verein ;  and  it  is  much  to  be  regretted  that  we  have  not  so  complete  and 
correct  official  statistics  of  the  increase  of  grain  as  we  have  of  sugar. 
As  the  production  of  sugar  has  nothing  to  do  with  the  amount  of  rev- 
enue, there  is  no  objection  to  giving  correct  figures,  either  to  the  gov- 
ernment or  to  individuals ;  and  the  manufacturers  are  left  entirely  firee 
to  work  with  any  kind  of  machinery,  in  any  way  they  please,  to  ehange 
it  at  will,  and  to  make  as  many  experiments  as  they  like.  The  part  to 
which  sugar  manufacturers  pay  most  attention  in  the  course  of  the  work, 
whether  they  raise  the  beets  or  buy  them,  is  to  have  the  beet  as  rich  in  sugar 
as  possible,  and  to  take  out  all  the  juice  that  can  possibly  be  expressed  j 
the  revenue  tax  being  the  same,  whether  seventy-five  per  cent,  or  ninety 
per  cent,  of  the  juice  is  extracted,  and  whether  the  juice  contains  ten 
per  cent,  or  fifteen  per  cent,  of  sugar.  It  cannot  be  denied,  therefore, 
that  the  system  followed  in  the  ZoUverein  is  the  most  scientific  and  the 
most  rational  of  any,  and  the  official  figures  obt4iined  in  relation  to  it 
the  most  reliable. 

In  France  government  supervision  commences  with  the  extraction  ol 
the  juice;  the  raw  beets  being  under  no  control,  and  the  quality  being 
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eoBfiidered  unmaterial,  thc^  ase  stcM)  near  so  ridi  as  those  grown  in 
the  Zolky&temy  and  are  mo&Hj  rained  0m  «eirly  manared  land,  the 
great  aim  bein^  to  produce  a  lairge  crop,  oryin  other  words^  to  raise  a« 
many  beets  on  an  acre  as  possible.  As  a  ni^ural  ccNOfiequtnee,  grain  wops 
are  not  so  large  as  they  n^ght  be,  the  liout  of  moniure  productson  being 
always  the  natural  limit  of  fertility.  Sta^sties,  with-  the  exception  of 
the  actual  sugar  production  and  oonsiunption,are  less  reliable  and  com- 
plete than  those  of  the  Zollverein,  the  tax  in  Austria  being  varied  on 
the  niuab^  of  juice-produeing  machines,  and  their  capacity  according 
to  o&^al  classification.  A  press,  or  other  jojtce-rendering  machine,  can 
wQ€k  as  Hftany  beets  of  rich  quality  ua  of  inferior;  and,  as  the  tax  is  the 
asKie  of  either,  it  is  essential  to  work  as  ridi  b^ts  as  possible;  th«re- 
€(Be,  Uie  beet^  raised  there  are  geoarally  of  a  quality  superior  to  those 
in  Franae.  The  juice  is  noTar  so  perfeotiy  extracted  as  in  the  Zollven^in, 
^though  dottble  pressing  is  never  resorted  to. 

In  Bussia,  where  ibe  sugar  lactories  work  on  trial,  under  government 
nparviaors,  for  a  short  time  only,  and  are  taxed  according  to  the  result 
obtained,  no  statistics  can  be  procured,  or,  if  so,  they  are  unreliable ;  but 
it  is  estimated  that  lUissian  factories  work  twice  the  amount  reached  by 
C9?miment  taxatiim. 

It  is  obvious  that  the  figures  given  by  the  revenue  c^^rs  of  the  ZoU- 
Taiein  are  the  most  complete,  and  the  most  reliaUe,  and  that  the  method 
tf  workiiig  in  Uie  factories  is  the  most  rational,  because  it  op^^is  the  way 
for  improvement,  and  every  method  of  working  is  judged  by  its  own 
merits^  as  no  outside  matters  need  be  considered. 

During  the  season  of  1867^'€8,  there  were  three  hundred  beet-sugar 
iiMtoies  in  operation  in  the  ZoUverein ;  in  France,  four  hundred  and 
lerenty-one ;  in  Belgium,  <me  hundred  and  eleven ;  in  Holland,  eighteen ; 
ia  Austria,  cme  hundred  and  thirty-eight;  in  Bussia,  four  hundred  and 
ttdrty-nine,  (of  these  one  hundred  and  twenty-nine  were  not  in  operati<m ;) 
in  Poland,  forty ;  in  Sweden,  one ;  and  in  the  United  States,  one.  The  num- 
ber oC  all  known  beet-sugar  £actcaies  in  the  world  is  thirteen  hundred  and 
Hoety.*    The  quantity  of  beet  sugar  produced  amounted  in  1828  to  7,700 
tons;  in  1851  to  192,500  tons,  and  in  1865  to  581,350  tons.    In  France 
17,000,000  heeUures  t  of  land  are  required  in  beet  culture  to  keep  the 
iictories  employed,  which  is  about  one-sixth  of  all  her  land  lit  for  eulti- 
ntion;  the  same  propor^ons  applying  to  Belgium  and  Holland. 
The  government  estimates  are  that  in  the  Zollverein  the  average 
qoaatity  of  raw  sugar  obtained  from  beets  during  the  season  of  1845-*'46 
vas  five  per  cent.;  from  that  time  to  1854-'55,  six  and  two-thirds  per 
ttttt;  and  since  that  time  eight  per  cent.;  or,  in  other  words,  up  to  le45 
it  required  a  ton  of  beets  to  produce  one  hundred  pounds  of  sugar ;  from 
IMS  to  1854  it  required  throe-iburths  of  a  ton  of  beets  to  one  hundred 
poonds  of  sugar,  and  since  then  five-eighths  qf  a  ton  to  one  hundred 
poonds  of  sugar.    The  increased  product  is  partly  due  to  improved 
machinery,  and  partly  to  the  improved  quality  of  the  beets  raised. 

*The  recent  report  of  W.  Wads'vorth,  agcut  of  the.  Sacramento  Beot  Sugar  Company 
<if CtliforBia,  stntefl  that  "  the  number  of  beet^sngar  factories  in  the  different  countries 
^izope  is  as  follows :  France,  three  hundred  and  sixty-four ;  Belgium,  thirty-six ; 
fnmsLf  one  hundred  and  forty-six ;  Austria,  one  hundred  and  twenty-hve ;  iu  the  rest 
rf  Germany,  forty-eight ;  Poland,  thirty-oue ;  and  in  Kussia,  four  hundred  and  forty- 
«»;  makiiig  in  all  one  thousand  one  hundred  and  uincty-oue  without  counting  those 
Sailer  concerns  that  are  found  here  and  there  in  very  many  of  the  smaller  isolated 
i^icaltaral  districts,  and  disttngaished  firom  the  larger  uiotories  by  their  motive  power 
"(ing  the  animals  of  the  farm,  and  their  cost,  generally,  not  exceeding  five  thousand 
^lan.  If,  however,  these  are  counted  in,  there  aie  then  over  six  hun&ed  beetrsogar 
■rtories  In  France  alone,  aU  of  which  are  visited  regularly  by  government  official 
•fco  collect  the  duties  imposed  on  the  sugar  produced.''— Ed.  Bslport. 

*fMi»r^.  2.4711  flcres 
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In  Germany  and  France  it  was  formerly  easy  for  sngar  manufacturers 
to  procure  supplies  of  the  beet,  and  the  business  was  looked  upon  as  a 
purely  manufiicturing  one ;  but  of  late  years  many  factories  hare  been 
compelled  to  discontinue  work,  because  it  is  imix)6Sible  to  procure  beets. 
These  £EM^ries  are  mostly  located  near  large  citi^  where  fiarmen 
brought  their  beets.  Sugar  production  is  now  considered  an  agricul- 
tural business,  and  no  factories  have  been  built  of  late  without  sufficient 
land  at  command. 

The  local  institutions  of  different  countries,  especially  as  relating  to 
the  divisions  and  ownership  of  lands,  greatly  affect  the  establishment 
and  prosperity  of  beet-sugar  works.  In  Ikissia,  of  all  the  sugar  factories 
forty-five  per  cent,  belong  to  the  nobility,  and  fifty-five  per  cent,  to  large 
landed  proprietors,  no  joint  stock  companies  existing.  In  Austria  only 
thirty -eight  i)er  cent,  are  in  the  hands  of  the  nobility ;  thirty-six  per  cent 
in  those  of  land  proprietors,  and  there  are  twenty-six  joint  stock  com- 
panies. In  France  the  greater  portion  of  these  establishments  belongs 
to  private  partnerships.  In  the  Zollverein  sixty-five  cent,  belong  eittor 
to  imvate  parties  or  to  private  partnerships,  whDe  fifty-five  iier  cent 
are  joint  stock  companies.  Both  in  France  and  the  Zollverein  the  sugar 
works  owned  by  the  nobility  are  few  in  number,  probably  not  five  [ter 
cent,  of  the  whole.  The  prosperity  of  these  establishments,  and  their 
progress  in  perfecting  the  method  of  manufacturing,  are  in  reverse  pro- 
portion as  they  are  owned  by  the  nobility ;  Zollverein,  Austria,  and 
France  having,  perhaps,  equal  chances  for  progress  during  the  last  fifte^ 
years. 

The  capacity  of  the  largest  beet-sugar  factory  known  is  sixty-six  thoa- 
sand  tons  per  annum.  It  is  locateid  in  Waghausel,  grand  duchy  oi 
Baden,  and  works  the  beets  sompiete  into  white  loaf  sugar.  One  of  the 
smallest  has  a  capacity  of  nineteen  hundred  tons  per  annum,  and  is 
located  at  Klehtendorf,  in  Silesia;  the  former  working  summer  and  win- 
ter ;  the  latter  only  in  winter. 

Looking  back  forty  years,  it  is  surprising  to  see  the  regular  and  steady 
increase  of  sugar  consumption.  From  an  article  of  luxury  or  medicine  it 
has  become  a  necessity  of  every-day  consumption.  Every  civilized  coantrj 
has  exerted  itself  to  secure  emancipation  from  slave-grown  cane  sugar, 
and  to  stop  the  fiow  of  money  to  a  few  colonies.  Without  the  United 
States  as  a  regular  customer,  Cuba  and  Brasul  might  as  well  give  np 
growing  sugar,  and  direct  their  attention  to  a  more  healthy  occuitation. 

The  United  States  is  among  the  largest  sugar-consuming  and  import- 
ing natioDS  in  the  world,  while  producing  little ;  and  whatever  can  be 
said  of  other  nations,  regarding  the  necessity  of  becoming  independent 
as  to  their  supply  of  sugar,  applies  with  greater  force  to  this  coon- 
try.  In  1840  the  consumption  of  sugar  in  the  Zollverein  amounted 
I)er  capita  to  4.67  x>ou9ds;  in  186G  it  amounted  to  10  pounds  per 
head,  an  increase  of  over  one  hundred  j>eT  cent,  in  twenty-five  years. 
In  1840  the  quantity  of  sugar  consumed  in  Austria  was  1.68  pounds  per 
head ;  in  1862  it  reached  5.1  ix)unds,  or  nearly  three  hundred  per  cent, 
increase.  As  the  consumption  of  sugar  keeps  pace  with  a  nation's  pros 
perity  and  progress  in  civilization,  is  there  any  reason  to  doubt  that  the 
consumption  of  sugar  in  the  United  States  will  increase  in  a  ratio  at 
least  equal  to  that  in  Austria  and  the  Zollverein. 

THE  MANUPACTXJBE  OF  BEET-SUGAB. 

The  operation  of  manuflEicturing  beet  sugar  may  be  divided  into  three 
distinct  parts :  1,  the  extraction  of  juice;  2,  the  purification  of  the  same; 
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and  3,  re<1aciug'  the  purified  juice  to  crystals.  The  principles  on  which 
the  different  establishments  work  are  everywhere  the  same;  but  th<^ 
means  employed  to  reach  the  same  end  vary  considembly.  The  mode 
of  extracting  the  juice  varies  moie  than  anything  else,  the  great  aim 
heing  to  obtain  the  greatest  possible  quantity  with  the  least  foreign 
matter.  Beets  contain,  besides  fiber,  sugar  and  water,  vegetable  albu- 
men, organic  acids  and  alkalies,  in  combination  with  organic  and  inor- 
ganic acids. 

The  extraction  of  juice  is  done  by  the  following  process :  hydraulic 
presses,  centrifugal  machines,  green  maceration,  dry  maceration,  and 
diffusion.  To  these  five  methods  may  be  added  the  system  of  double- 
pressing  with  hydraulic  presses,  and  centcifagal  machines  in  combina- 
tion with  hydraulic  presses.  These  difierent  methods  are  in  regular 
practical  uscj  others  have  been  employed  by  way  or  experiment.  They 
are  all  old,  with  the  exception  of  ^^  difitision ; "  all  have  their  advantages, 
and  all  are  oi>en  to  objections.  The  use  of  hydraulic  presses  is  the  most 
extended,  and  probably  three-fourths  of  all  the  sugar  made  has  passed 
through  the  press  process. 

In  the  early  history  of  beet  sugar  it  was  considered  essential  to  add 
sidphuric  acid,  to  prevent  the  juice  from  deteriorating,  but  this  system 
was  discarded  long  ago,  giving  place  to  the  opposite  principle.    The 
juice,  after  its  extraction,  is  clarified  witiii  lime,  in  which  great  progress 
has  been  made.    In  the  early  days  of  beet-sugar  manufacture,  after  the 
addition  of  acids  was  disox)ntinued,  lime  was  employed  in  limited 
quantities  to  purity  the  beet  juice,  from  one-half  to  three-fourths  of  one 
per  cent.,  beginning  with  the  opening  of  the  season  at  the  lower  figure, 
working  up  to  the  higher  as  the  season  advanced  and  the  beets  dete^ 
riorated.    With  improved  macUlnery,  however,  lime  is  employed  almost 
wjthout  limit;  and  it  is  not  uncommon  to  use  three  per  cent,  of  lime 
In  purifying  beet  juice  three  distinct  processes  ai^e  in  use,  although  in 
each  the  agent  used  is*heat  in  combination  with  lime.    These  processes 
are  mostly  named  after  their  inventors.    The  oldest  and  simplest  pro- 
cess, and  which  is  still  found  in  many  sugar-works,  is  th«  simple  heat- 
ing of  beet  juice  to  about  one  hundred  and  sixty-five  degrees,  adding,  at 
fiiat  temperature,  one-halt*  to  three-fourths  per  cent,  of  newly  slaked 
lime,  and  raising  the  heat,  as  fast  as  possible,  to  the  boiling  point. 
The  action  of  lime  and  heat  coagulates  the  vegetable  albumen,  and 
I  changes  many  of  the  organic  combinations.    Lime  and  impurities  form 
a  heavy,  tough  scum,  which  covers  the  surface,  while  the  blight  and 
dear  juice  can  be  drawn  from  under  it.    This  bright  juice,  mixed  with 
other  foreign  matter,  contains  considerable  lime  in  solution.    In  former 
,  years  animal  bone  coal  was  the  only  ingredient  employed  to  separate 
tke  lime  from  the  juice.    Many  factories  may  be  found,  up  to  this  day, 
which  work  by  this  simple  pi'ocess;  but  the  greatest  number  employ 
carbonic  add  to  precipitate  the  lime,  in  the  form  of  carbonate  of  lime. 
The  carbonic  acid  employed  for  that  purpose  is  generated  simply  by  the 
boming  of  coke,  drawn  into  the  juice  by  a  mixture  of  carbonic  acid  and 
carbonic  oxide  gas,  the  former  combining  with  the  lime,  and  forming  a 
'  carbonate,  the  latter  passing  through  the  juice  without  any  efi'ect. 
I    Another  and  newer  method  was  invented  by  Frey  and  lelirick,  and 
consists  in  beginning  the  carbonization  as  soon  as  the  juice  runs  into 
the  pan,  the  slaked  lime  being  placed  in  the  pan  before  the  juice  enters, 
lliree  per  cent.,  or  sometimes  more,  of  lime  is  employed  by  this  process, 
which  is,  no  doubt,  most  advantageous  when  working  inferior  or  deteri- 
ilrated  beets.    A  third  process  is  the  one  by  Perier  and  Pozzos,  who 
Repeat  the  treatment  of  beet  juice  with  lime  and  carbonic  acid  several 
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times,  aiming  at  the  saving  of  a  greater  part  of  animal  charcoal.  Whes 
lar^e  qnantities  of  lime  are  employ^,  as  in  the  Frey  and  lelirick  [process, 
and  the  Perier  and  Pozzos,  the  cai^bonic  acid  is  obtained  irom  the  burn- 
ing of  limestone  in  limekilns,  built  expressly  for  the  purpose^  All  these 
differemt  methods  have  their  advantages,  ivnd  all  are  open  to  objections. 
No  one  method  is  adopted  in  any  locality,  nor  is  it  possible  to  say  whieb 
is  the  best.  It  generally,  and  with  rare  exertions,  depends  upon  local 
matters.  If  lime  is  not  easily  obtained,  or  is  impure,  it  is  used  more 
sparingly;  if  bone-black  can  be  cheaply  procured^  the  employment  of 
carbonic  acid  is  not  so  essential;  the  question  of  fuel  is  an  item  in  tlie 
oalculations. 

The  reason  why  it  is  impossible  to  agree  upon  any  one  method  oi 
working  is  the  variation  in  the  quality  of  the  be€4)8  in  difi'erent  years,  as 
well  as  in  the  beets  grown  the  same  year  in  different  soils  and  weather. 
Factories  may  be  found  belonging  to  one  owner,  working  according  to 
dififorent  systems,  and  so  operating  for  years  without  solving  the 
problem  as  to  which  is  the  best  method  under  any  or  all  circumstances 
Only  by  the  statistical  tables  can  the  steady  advance  and  progress  be 
observed. 

In )  comparing  the  different  systems  and  methods  of  working  in  tke 
beet-sugar  manufeictories  of  Europe,  with  a  view  of  finding  the  host  for 
the  United  States,  it  is  necessary  to  examine  the  circumstances  under 
which  they  work.  It  will  be  observed  on  page  170,  which  gives  a  specified 
account  of  a  whole  season's  work,  as  it  has  taken  place,  that  the  intenud 
revenue  is  the  highest  item  of  expense— even  higher  than  the  whole 
cost  of  the  raw  b^t.  Fuel  and  wages,  each  amounts  to  only  one-tkird  of 
either  the  internal  revenue  or  the  cost  of  beets,  while  the  interest  and 
discount  are  figured  lowar  than  either  liiel  or  wages.  Where  land  is 
expensive  and  diflicult  to  be  procured,  beets  will  always  command  a 
high  price,  and  the  longer  the  season  the  higher  will  be  the  price  of 
bc^s.  Fuel  will  always  be  in  proportion  to  the  number  of  working 
days,  making  it  immaterial  whether  the  work  is  extended  over  the  whide 
season  or  only  over  a  part.  Wages  are  extremely  low  already,  and  they 
cannot  be  exjiected  to  change  much  if  the  working  season  is  extended. 
The  interest  and  discount  would  be  changed  but  little  if  a  woi'king  sea- 
son were  extended  from  one  hundred  and  twenty  to  two  hundred  and 
forty  days  or  more,  while  all  the  advantages  to  be  gained  might  be  nu^ 
than  counterbalanced  by  the  increased  price  of  beets. 

It  is  readily  imderstood,  therefore,  why  the  sugar  manufactories  lay 
so  little  stress  ou  working  the  whole  year.  Attempts  to  do  so  have  been 
made,  and  a  few  establishments  are  still  at  wcMrk  with  di^  beets;  hat 
they  do  not  find  many  followers.  When  the  process  oi  drying  beets  and 
working  them  the  whole  year  was  suggested  and  put  into  execution,  it  was 
with  a  view  of  obtaining  the  juice  in  a  pure  state.  By  drying  the  sliced  bee6 
and  exposing  it  to  a  temperature  of  boiling  water,  tiie  vegetaUe  albu- 
men contain^  in  the  beet  coagulates,  and  becomes  insoluUein  water; 
but  still  the  jtiice  obtained  is  no  purer— other  changes  taking  place. 
The  hope  of  obtaining  a  better  juice  thereby  has  not  been  realiaKed,  and  the 
advantage  of  working  the  whole  year  has  been  counterbalanced  by  seve- 
ral disadvantages;  one,  and  not  the  least,  bdng  the  worthlessness  of  the 
reftise  as  feed  for  stock.  The  dry  beet  being  treated  with  lime,  retains 
large  i)ortions  of  it,  which  makes  it  unfit  for  use.  The  fiiel  consumed 
makes  a  heavy  item  of  expense,  and  is  not  oounterbttlanced  by  the  saving 
of  interest  on  the  investment  or  anytiiing  else.  .  . 

A  third  objection  is  the  tax.  Wherever  there  is  any  doubt,  Uie  reveBM 
bureau  construes  in  its  own  favor.    Formerly  one  ton  of  dried  beets  was 
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counted  an  equivalent  for  four  and  three-quarters  tons  of  green  or  fresh 
beets,  but  the  proportion  is  now  two  to  one  in  calculating  the  taxes. 
This  proportion  may  be  correct,  when  beets  are  perfectly  dry,  and  of 
inferior  quality  when  tresh;  but  very  rich  beets  will  not  require  hve  tons 
to  produce  one  of  dried  ones.  It  is,  therefore,  more  advantageous  to  work 
dry  beets  in  bad  seasons  than  in  good  ones.  In  a  very  wet  season,  and 
yrhere  dry  beets  have  to  be  transported  a  great  distance,  they  absorb  a 
great  deal  of  water,  which  is  weighed  with,  and  counted  for,'  beets,  and 
has  to  pay  revenue.  But  the  greatest  ditHculty  is  to  procure  land  enough 
in  the  vicinity  for  growing  b^ts,  and  to  produce  manure  enough  to  keep 
the  land  in  its  strength. 

The  principal  objections  to  the  system  of  working  the  whole  year 
either  dried  beets  continuously,  or  ^sh  beets  in  fall  and  winter,  and 
dried  in  spring  and  summer,  may  be  stated  as  follows:  Scarcity  of 
land;  the  oppressive  system  of  taxation;  high  price  of  land  com- 
pared with  the  low  price  of  labor:  impossibility  of  producing  manure 
to  keep  up  the  productiveness  of  tne  land,  if  the  refiise  of  the  beet  can- 
not be  used  for  cattle-feed,  and  the  low  price  of  capital  invested  in 
sugar  works. 

Kot  one  of  all  these  objections  would  apply  to  sugar  works,  and  tho 
qvtem  of  working  dried  beets  in  the  United  States*  Land  is  neither 
Bearoe  nor  high  in  price;  taxation,  if  resorted  to,  wV)uld  not  be  oppres- 
sive; ftiel  is  very  low,  while  labor  is  proportionally  high;  cattle-feed 
Ofto  readily  be  produced,  when  farmers  see  the  absolute  necessity  of  a 
regular  system  of  manure  production ;  and  finally  the  price  which  capi- 
tal commands  is,  at  least,  double  that  of  any  European  country. 

The  process  of  obtaining  the  beet  juice  by  ^^difiiasion"  is  almost  the 
same,  whether  applied  to  green  beets  or  to  dned.  The  machinery  is  the 
same  and  can  be  used  for  either,  and  the  actual  labor  to  be  performed 
in  extracting  the  juice  is  considerably  less,  and  in  character  less  objec- 
tionable. A  factory  working  by  this  system  in  the  juice-rendering  pro- 
cess thirty-five  and  three-filths  tons  every  ten  hours,  employs  eighteen 
men.  A  factory  rendering  the  juice  by  pressing  with  hydraulic  presses 
(singly)  requires  forty-two  men  j  working  vnth  centrifugal  maclunes,  nine- 
teen men;  with  green  maceration,  eighteen  men ;  with  double  hydraulic 
presses,  twenty-five  men;  while  a  factory  working  with  centrifugal 
machines,  and  pressing  afterwards  with  hydraulic  machines,  requires 
fcrty-one  men.  The  excess  of  hand  labor,  required  in  the  press  pix)cess, 
eannot  be  said  to  be  counterbalanced  by  a  juice  obtained  of  one  to  one 
and  a  half  degree  more  density. 

The  annexed  tables  give  the  complete  figures  taken  from  the  books  ot 
file  various  establishments,  and  the  question  is  natural,  if  sugar  can 
be  produced  at  those  figures  in  nearly  every  country  in  Europe,  why  has 
fte  largest  sugar-consuming  nation  in  the  world  to  rely  on  its  supply 
from  abroad!  Why  has  not  beet  sugar  long  ago  been  produced  in  the 
United  States! 

The  system  of  farming,  if  the  agricultural  labor  in  the  United  States 
can  be  so  designated,  has  been  dilferent  from  that  of  any  other  country, 
Mid,  with  rare  exceptions,  has  never  paid;  hence,  the  first  requirement 
for  bee^sugar  industry,  well-cultivated  land,  cannot  be  readily  obtained, 
peep  or  thorough  cultivation  is  but  little  known,  and  money,  as  an 
investment  in  farming,  has  seldom  proved  remunerative.  But  the 
lame  causes  will  ultimately  produce  the  same  effects;  in  order  to  make 
onr  lands  as  pixKiuctive  as  they  ought  to  be,  a  rotation  of  grain  and 
loot  crops  will  have  to  be  resorted  to.  As  soon  as  a  regular  rotation 
of  crops  is  introduced  into  the  United  States,  fEuming,  as  such^  wOl  pay, 


168 


AGRICULTUEAL  BEPORT. 


and  the  raw  material  for  beet-sugar  factories  can  be  readily  produced; 
until  then  sugar  works  will  have  to  do  their  own  farming.  When  beet 
sugar  was  first  manufactured  in  Europe  there  was  no  difticulty  in  pro- 
curing the  raw  material,  and  all  efforts  to  produce  sugar  could,  there 
fore,  be  directed  toward  the  working  of  beets,  not  to  their  production. 

Comparatively  little  has  1)een  done  in  the  United  States  to  pave  the 
way  for  sugar  production.  While  in  Europe,  Henry  Clay  took  great 
interest  iil  the  beet-sugar  production  of  France;  and,  in  speei^ 
made  in  Congress,  he  predicted  great  results  from  its  introduction. 
More  than  twenty-five  years  ago  the  first  effort  to  introduce  this 
branch  of  industry  into  the  United  States  was  made,  but  there  exists  no 
authentic  record  of  the  results  obtained.  There  is  nothing  to  indicate 
what  variety  of  beet  was  raised ;  the  quantity  obtained  from  a  given  aiea 
of  land ;  what  percentage  of  sugar,  and  what  percentage  of  foreign  mat- 
ter these  beets  contained;  the  kind  of  soil  they  were  raised  in,  or  how 
the  season  compared,  in  respect  to  temperature  and  rain-fall,  with  ai> 
average  one.  Ilence  the  experiment  in  Northampton,  Massachiiflett& 
costly  as  it  may  have  been,  has  not  benefited  anybody,  nor  advanoea 
beet  production. 

Since  then  numbers  of  experiments  have  been  made  to  raise  sugar 
beets  by  private  parties;  but  no  regular  systems  were  adopted,  and  all 
being  detached,  weare  as  much  in  the  dark  .to-day  as  to  what  beets  to 
raise,  and  how  and  in  what  locality  to  raise  them,  as  we  were  twenty-five 
years  ago.  In  May,  18G7,  the  Agricultural  Department  at  Washington 
sent  nine  different  varieties  of  beet  seeds  to  Chatsworth,  IlliiM)is,  for 
trial  and  comparison  with  the  beets  produced  in  countries  where  they 
arc  grown  for  sugar  production.  The  following  are  the  results  obtained, 
compared  with  the  beets  used  for  sugar  making  in  several  establishm^ts, 
from  the  books  of  which  we  have  iM^en  kindly  furnished  with  extracts: 


■ 

Specific  gravity 
of  Jaice. 

Poloiization  of 
ffogar. 

Foreign  matter. 

No.  1 ; 

14.75 
13.00 
14.25 
14.25 
13.50 
15.63 
14.18 
15.87 
1&13 

11.90 
10,95 
32.59 
13.21 
1J.57 
13.58 
11.96 
^.^67 

ias5 

&6S 

No.  a 

2.06 

No.  3 

l.«P 

No.  4 • 

&0I 

No.  5 

1.9S 

No.  6 

ft  10 

No,  7 - 

S.1I 

No.  8 

aso 

No.  9. 

1.87 

ATerago 

14.50 

12.40 

11.42 

11.09 
li2.05 

11.  SI 

i» 

Arera^  polarizatiou  in  Einbeck  Factory,  workinfrby  the 
dlfifuniun   pvittvm 

Of  310  polartEAtioti*  made  dnring  tho  eeason  1866-'67,  at 
Bniixtedt  Fnctory.  workioff  with  hydranlic  vnae» 

•*•" 

fttf 

Of  192  polariaationM,  Karae  factory,  1807- 1;8 

t30 

Of  the  aenvon   ie62-'63,  at  sugar  factory,  working  wltb  J 
hydraulic  preuieit .......i 

Le8 

These  figures,  taken  from  the  records  kept  by  factories  during  the  work- 
ing season,  show  conclusively  that  the  average  quality  of  those  nine 
varieties  of  the  beet,  raised  from  seeds  fumi^ed  by  theDepartmeut, 
was  superior,  but  it  remaiQS  to  be  proved  what  particular  variety  is  best 
adapted  to  culture  in  the  United  States,  and  also  which  is  the  best  locality 
for  raising  beets  and  producing  sugar  from  them. 

The  following  figures  are  taken  J'rom  a  report  made  by  Dr.  Grouven, 
chief  of  the  experimental  station  (Versuchs  Station)  in  Salzmunde,  on 
his  researches  in  tracing  theinfiuence  of  manure,  soil,  and  weather  od  the 
quality  and  quantity  of  crops.    These  i-esearches  were  conducted  witb 
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reateet  care,  at  an  enonnous  expense,  and  with  a  most  efficient  staff 
lintants ;  many  estates  volunteered  their  co-operation.  The  average 
H  jaiee  frcmi  twelve  estates,  each  fertilized  with  dilTerent  manore, 
ed  the  following  percentage  of  sugar  in  the  juice :  Estate  Tillan,  12.2G ; 
in,  12.80;  Houingen,  13.21;  Hudenburg,  9.29;  Jakowa,  11.70; 
cka,  12.10;  Ghakowitz,  13.49;  Stifterhof,  12.70 ;  Hhineschauz,  12.G0; 
g^rsdorf,  12.84;  Eoszla,  11.52;  Salzmtinde,  14.78;  average,  12.44. 
e  nine  varieties  of  the  beet,  according  to  the  foregoing  statement, 
an  average  of  12.40  per  cent,  of  sugar  in  the  juice,  while  the  aver- 
rf  twelve  experimental  estates,  where  beets  were  raised  with  the 
est  care,  show  an  average  of  12.44  per  cent.,  or  very  nearly  the 
,  which  would  seem  to  settle  the  question  as  to  whether  beets  raised 
e  United  States  are  as  rich  in  sugar  as  those  grown  in  Europe, 
e  lands  upon  which  these  beets  were  raised  are  as  different  in  geo- 
al  formation  and  physical  condition  a«  lands  can  be,  which  proves 
it  does  not  require  a  peculiar  soil  to  produce  beets.  As  a  gei^ral 
soil  which  is  well  adapted  for  producing  barlej^  is  suited  to  beet 
re.  The  soil  on  estate  Tillan  is  light-colored,  sandy  loam,  with 
sandy  subsoil,  almost  clear  sand ;  estate  Yrerau,  sandy  loam,  con- 
Dg  about  twenty  jter  cent,  sand,  which  increases  in  the  subsoil  as 
foes  deeper  into  it;  estate  Houingen,  tough  loam,  with  a  subsoil  from 
to  four  feet,  the  same  as  the  top  soil,  but  fhrther  down  more  mixed 
sand ;  estate  Sudenburg,  near  Magdeburg,  mild  loamy  top  soil,  with 
jsoil  more  tough,  which  prevents  the  moisture  from  leaving  the  top 

00  freely ;  estates  Jakowaand  Grutzka,  top  soil  a  black,  mellow  loam, 
feet  or  more  deep,  with  a  subsoil,  four  feet  deep,  of  yellow  loam  rich 

lime;  estate  Chakowitz,  in  Bohemia,  heavy  clay  soil,  two  and  a  half 
deep;  it  is  a  black  soil  containing  considerable  lime,  otherwise 
Id  make  good  bricks,  subsoil  four  feet,  yellow  loam ;  estate  Stifter- 
iu  Southern  Germany,  top  soil  sandy  marl,  active  and  dry,  three 
a  half  feet ;  the  subsoil  is  tough  clay,  almost  imx)enetrable  by 
!r;  island  of  Ehineschauz,  a  sandy  loam  top  soil,  little  cohesive  and 
ly  worked,  with  a  subsoil,  the  deeper  the  sandier;  estate  Junngers- 
,  mild,  very  productive,  loamy  top  soil,  foui*  feet  deep,  with  a  subsoil 
aiuing  marl,  with  thirty  per  cent,  carbonate  of  lime;  estate  Boszla, 
*  the  Uarz  Mountains,  red,  tolerably  heavy  loam  on  top,  with  a  sub- 
of  heavy  loam  throughout;  estate  Salzmilnde,  a  very  mild  loam, 
in  lime  down  eighteen  inches,  of  a  dark  humus  color,  with  yellowish 
te  subsoil,  at  least  ten  feet  deep,  containing  still  more  lime,  so  that 
light  almost  be  called  marl. 

1  cultivating  the  land  great  attention  is  paid  to  subsoiling.  Without 

tging  the  subsoil  on  the  top,  it  is  thoroughly  stirred  to  enable  it  to 

Drb  air  and  warmth,  to  cairy  water  off  more  freely  m  wet  seasons, 

to  keep  moi-e  moisture  in  dry  seasons.    This  system  of  working  the 

80  deep  is  the  chief  reason  why  the  grain  crops  in  beet-sugar  dis- 

U  are  so  much  lai-ger  and  less  variable  than  in  other  places.    The 
t  crops  in  Europe  are  considered  as  certain  and  safe  as  any  other, 
not  more  so ;  for  the  variations,  both  in  quality  and  quantity,  are 
same  as  in  grain  or  other  root  crops. 

be  following  statements  will  show  the  workings  of  different  factories, 
r  productiveness,  and  the  least  cost  of  producing  the  sugar  ready  for 
ket  : 

he  practical  working  of  the  beet-sugar  works,  Jerxheim,  during  the 
on  of  1867-'C8,  is  as  follows :  Tiiis  establishment  is  owned  by  a  joint 
k  company,  every  shareholder  being  under  obligation  to  raise  or 
Jure  a  certain  quantity  of  beets  annually ;  hence  every  stockholder  is 
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a  former.  The  establishment  is  one  of  the  best  conducted  and  best 
paying  in  the  Zollverein.  The  annexed  figures  are  taken  from  the 
books  of  the  company :  Total  quantity  of  beets  worked  from  the  Ist  of 
October,  18(57,  till  the  16th  of  February,  1868,  10,725  tons;  average 
quantity  of  beets  worked  i)er  day,  88  tons;  number  of  centrifdgal 
machines  employed  to  extract  the  jiiico,  12;  number  of  tons  worked 
with  one  centrifugal  machine  each  day,  7J.  The  quality  of  the  beets 
during  the  whole  season  is  shown  by  the  polarization  of  the  juice,  as 
follows : 


Date. 


October  1  to  October  6,  1867 

October  7  to  October  13,  It^ 

October  1 4  to  October  20,  1 867 

Oetol|Br21  to  October  27,  1667 

October  28  to  November  3.  1867 ....... 

KoYember4  to  November  10,  1867 

November  II  to  November  17, 1867.... 

November  18  to  November  24, 1867 

November  25  to  December  1,  1867 

December  3  to  December  8,  1867 

December  9  to  December  15,  1867 

December  16  to  December  24. 1867 

December  27,  1867,  to  January  4, 1668. 

January  5  to  Junuary  12,  1868 

January  13  to  January  19,  1868 

January  20  to  January  26,  1868 

January  27  to  February  2,  1868 

February  3  to  February  9.  18G8 

February  10  to  February  16,  1868 


Wbole  leoMn's  avwage. 


Sugar  In  juice. 

Foreign  mitt^ 

Percent. 

Per  tent 

11.98 

&65 

1&15 

i« 

11.91 

174 

12.15 

iS 

1L60 

%» 

11.35 

2.  at 

11.83 

9lM 

11.83 

2lH 

11.08 

2.5B 

laST 

SLIT 

10.99 

S.45 

10.95 

145 

laofi 

i37 

10.59 

as 

1^55 

111 

10.60 

L97 

10.53 

«M 

m49 

1.96 

10.01 

&00 

1 


11.17 
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The  sugar  and  molasses  obtained  from  the  juice  during  the  whote 
seaaon  amounted  to  11.84  percent.  Of  this  yield  2,431,900  i)ound8  of 
sugar  were  produced  and  brought  into  the  market  in  the  following 
quantities:  first  product,  0.21  per  cent.;  second  product,  1.72  -per  cent: 
third  product,  0.59  per  cent.;  fourth  product,  0.28  per  cent.  The  totw 
exi>ense8  for  running  the  works  the  whole  year  of  1867-'68,  and  working 
10,725  tons  of  beets,  were  per  ton  of  beets,  $3  31 ;  internal  rcTennfe 
$3  39 ;  fuel,  including  factory  and  horses  tbr  workmen,  68  cents ;  wooa 
and  coal  for  blacksmith,  0.9  cents ;  coke  for  limekilns,  2.3  cents ;  wages, 
(total,)  summer  and  winter,  $1  05.5 ;  bone-black,  5.4  cents ;  limestone, 
4.9  cents;  cooperage,  14  cents;  paper  for  lining  barrels,  2.1  cents;  dis- 
count and  interest,  16  cents ;  cartage  of  sugar,  11 J  cents ;  repairs  on 
machinery  and  building,  55.6  cents ;  salary,  18.1  cents ;  gas  coal,  0.8 
cent ;  oil,  1.7  cent ;  commission  for  selling  sugar,  6.8  cent^ ;  insurance, 
6.1  cents ;  sinking  fund,  2.7  cents ;  sundries,  46-3  cents ;  total  expenses 
for  one  ton  of  beets,  worked,  $10  39. 

According  to  the.foregoing  account  the  yield  of  raw  sugar  was  8.8 
per  cent.,  or  176  pounds  of  sugar  to  each  ton  of  beets,  the  10,725  tons 
worked  yielding  188,760  pounds  of  sugar.  The  total  receipts  for  sugar 
and  molasses  amounted  to  $140,678  30.  The  cost  of  production  was  5.9 
cents  per  pound  in  gold,  making  a  total  of  $101,368  40  for  the  aggregate 
production  of  the  season,  and  leaving  a  net  profit  of  $39,309  90. 

The  number  of  workmen  employed  ranged  from  207  to  210,  including 
men,  women,  and  children,  being  110  for  day  and  100  for  night  work. 
Wages  were  paid  at  the  following  rates :  For  carrying  beets :  1  man,  at 
31J  cents,  and  5  at  30J  cents,  $1  83J ;  the  same  for  night  work.  For 
centrifugal  machine :  1  man,  at  37^  cents ;  same  for  night.  For  topping 
and  trimming  beets :  12  girls,  at  19  cents,  $2  28 ;  same  for  night   For 
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al  revenue  scale :  1  man,  at  35  cents ;  same  for  night.  For  grating 
4  boys,  at  IT)  cents,  76  cents :  same  for  night.  For  pulp  wagon : 
iy  at  21  cents,  42  cents ;  same  for  night.  For  centrifugal  machine 
ing:  4  men,  at  28  cents,  $1  12;  same  for  night.  For  taking  out 
Jp  :  4  men,  at  26  cent^,  $1  04 ;  same  for  night.  For  carrying  the 
way  :  2  men,  at  26  cents,  62  cents ;  same  for  night.  For  starting 
fugal  machine :  2  boys,  at  23  cents,  46  cents ;  same  for  night.  For 
gutter :  2  boys,  at  23  cents,  46  cents ;  same  for  night.  For  first 
liziug  juice :  1  man,  at  37^  cents,  1  at  30^  cents,  1  at  28  cents, 
at  4^  cents,  $1  42^ ;  -same  for  night.  For  scum  presses :  1  man, 
cents,  and  2  at  29^  cents,  90i  cents ;  same  for  night.  For  steam 
Q :  1  man,  at  28  cents,  and  1  at  25  cents,  53  cents ;  same  for  night. 
«ond  carbonizing  juice :  1  man^t  30  cents,  1  at  29  cents,  and  1  at 
ts,  84  cents ;  same  for  night.  For  bone-black  filter:  1  man,  at  35 
and  2  at  25J  cents,  86  cents.  Same  for  night.  For  Eoberts's 
atus:  1  man,  at  37^  cents;  same  for  night.  For  sugar  floors:  1 
%t  42  cents,  1  at  37 J  cents,  9  at  35  cents,  and  1  boy  at  25  cents. 
J:  none  on  at  night.  For  limekiln :  1  mam,  at  35  cents,  and  1  at  30 
65  cents ;  for  night,  1  man.  at  35  cents.  For  lime  station :  1  man, 
cents,  and  1  at  26  cents,  5o  cents ;  same  for  night.  For  washing 
loth :  2  girls,  at  22  cents,  44  cents ;  same  for  night.  For  engineers : 
,  at  37 J  cents,  andl  at  35  cents,  72 J  cents ;  for  night,  1  man,  at  35 
and  1  at  32  cents,  67  cents.  For  firemen  :  1  man  at  37J  cents,  2 
cents,  and  1  at  28  cents,  $1  35J ;  for  liight,  1  man,  at  37 J  cents, 
at  35  cents,  $1  07^.  For  carting  coal :  3  men,  at  32 J  cents,  97 J 
;  same  for  night.  For  fermenting  bone-black :  1  man,  at  37J  cents, 
2J  cents,  and  3  at  30  cents,  $3  22 J ;  same  for  night.  For  drying 
)lack :  1  mail,  at  32J  cents,  and  X  boy  at  25  cents,  57i  cents ;  same 
fht.  For  bone-black  furnace :  2  men,'  at  31 J  cents,  63  cents ;  same 
^ht  For  gas  furnace :  1  man,  at  37  J  cents ;  same  for  night.  For 
mics,  &c. :  1  coppersmith,  47  cents;  carpenter,  44  cents;  black- 
,  43  cents ;  blacksmith,  32  cents ;  harness-maker,  37^  cents ;  wire- 
maker,  32  cents ;  nurse  for  hospital,  35  cents ;  housekeeper,  35 
;  porter,  35  cents,  $3  40J.  For  yard  hands :  1  mnn,  at  41  cents,  3 
eents,  3  at  28  cents,  3  at  25  cents,  and  7  boys  at  21  cents,  $4  52. 
>ee^suga^  works  in  the  province  of  Saxony  and  the  duchy  of 
It  number  as  follows : 


iirwbsl  jfv. 


Total  Na  of 

factorieg. 


149 
151 
157 
165 
178 
17(J 


Bj  hydraulic 
pre^gei. 


130 
132 
138 
150 

in 

150 


By  maceration. 


12 

12 

12 

9 

0 

*  9 


Bj  centri/tigal 
xnachlneii. 


7 
7 
7 
6 

6 


By  diffbilon. 


8 
8 


1.  H.  Oapbon,  Commissioner. 


THEODOEE  GENNEET. 


REPORT  UPON  THE  AGRICULTURAL  RESOURCES 

OF  ALASKA. 


Sir  :  Alaska  may  be  divided  agrieolturaUy  into  three  districts,  oacb 
diftering  from  the  others  in  its  climate,  vegetation,  mid  physical  charac- 
teristics. 

The  first  and  most  northern  district,  which  I  have  termed  the  Youkon 
Territory,  is  bounded  on  the  south  by  the  Alaskan  Mountains,  on  the 
east  by  the  British  boundary  line,  and  on  the  north  and  west  by  the 
Arctic  Ocean  and  Behring  Sea. 

The  second  or  middle  district,  which  might  be  called  tlie  Aleuflan 
district,  incli;ides  that  part  of  the  peninsula  of  Aliaska,  and  all  the 
islands,  west  of  the  one  hundred  and  fifty-fifth  degree  of  longitude. 

The  third  or  southernmost,  which  may  be  named  the  Sitkan  district 
includes  all  of  our  possessions  on  the  mainland  and  islands  south  mi 
east  of  the  peninsula  of  Aliaska. 

THE  YOUKON  TEEEITORY. 

Surface. — The  chai-acter  of  the  country  in  the  vicinity  of  the  Tonkon 
Biver  varies  from  rolling  and  somewhat  rocky  hills,  generally  low,  that 
is,  from  five  hundred  to  fifteen  hundred  feet,  and  easy  of  ascent,  to  broRd 
and  marshy  plains,  extending  for  miles  on  either  side  of  the  river  netf 
the  mouth.*  There  are,  of  course,  no  roads  except  an  occasionid  taai^ 
hardly  noticeable  except  to  a  voyageur.  The  Youkon  and  its  tribul 
form  the  great  highway  of  the  country.  This  stream — the  Missouri, 
the  Mackenzie  is  the  IVIississippi,  of  the  northwest — ^is  navigable  iu 
territory  throughout  for  vessels  drawing  not  over  four  feet  of  wala^i 
and  for  m»ny  hundred  miles  for  boats  needing  much  more  than  that, 
The  smaller  rivers  are  not  so  deep,  but  many  of  them  may  be  navigahfej 
for  considerable  distances.  There  are  no  high  mountains,  properly  soj 
called. 

Soil — The  underlying  rocks  in  great  part  aix3  azoic,  being  condom- 
erate,  syenite  and  quartzite.  The  south  shore  of  Korton  Sound,  suid  pon*] 
tions  of  the  Kaviak  Peninsula,  are  basalt  and  lava.  Trachytic 
are  found  at  several  points  on  the  Youkon.  There  are,  on  the  noi 
east  shores  of  Norton  Sound,  abundance  of  sandstones,  and  day ' 
containing  lignite.  Sandstone  is  abundant  also  on  the  Youkon,  all 
nating  with  azoic  rocks.  The  superincumbent  soil  differs  in  dine 
places.  In  some  localities  it  is  clayey,  and  in  such  situations  quite 
quently  covered  with  sphagnum,  which  always  impoferishes  the 
immediately  below  it.  In  others  it  is  light  and  sandy,  and  over  a  laigij 
extent  of  country  it  is  the  richest  alluvial,  composed  of  very  fine  sand, 
mud,  and  vegetable  matter,  brought  down  by  the  river,  and  fonningj 
deposits  of  indefinite  depth. 

In  some  localities  fresh- water  marl  is  found  in  abundance,  andisnseil 
for  mortar  or  plaster,  to  whiten  the  walls  of  log-houses. 

The  soil  is  usually  frozen  at  a  depth  of  three  or  four  feet  in  orfi- 
nary  situations.  In  colder  ones,  it  remains  icy  to  within  eighteeB 
inches  of  tlie  surface.    This  layer  of  frozen  soil  is  six  or  eight  feet  thick; 
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lelow  that  depth  the  soil  is  destitute  of  ice,  except  in  very  imnsual  sita- 

ttiODS. 

This  smgolar  phenomenon  appears  to  be  directly  traceable  to  want  of 
liainage,  combined  with  a  non-conductive  covering  of  moss,  which  pre- 
rents  tiie  soil  from  being  warmed  by  the  scorching  sun  of  a  boreal  mid- 
sommer.  In  places  where  the  soil  is  well  drained,  and  is  not  covered 
with  moss,  as  in  the  large  alluvial  deposits  near  the  Yonkon  mouth,  I 
have  noticed  that  the  frozen  layer  is  much  further  below  the  surface, 
and  in  many  phices  appeared  to  be  absent.  I  have  no  doubt  that  in 
fovorable  situations,  by  draining  and'dejBp  plowing,  the  ico  could,  in 
the  course  of  time,  be  wholly  removed  from  the  soil. 

A  singular  phenomenon  on  the  shores  of  Kotzebue  Sound  was  first 
observed  by  Kotzebue  and  Chamisso,  and  is  described  in  the  narrative 
of  the  voyage  of  the  Eurik,  and  afterward  by  Buckland  in  the  appendix 
to  the  voyage  of  the  Herald.  This  consisted  of  blufls  or  high  banks, 
(tiiirty  to  sixty  feet,)  apparently  of  solid  ice,  covered  with  a  few  feet  of 
vegetable  matter  and  earth,  in  which  a  luxuriant  vegetation  was  flour- 
ishing. 

Kotzebue's  description  of  this  singular  formation  is  liighly  colored; 
bat  the  main  facts  were  confirmed  by  Dr.  Buckland  and  his  comx)anions, 
who  made  a  careful  examination  of  the  locality,  although  Capt.  Beechy 
had  previously  reported  that  Kotzebue  had  been  deceived  by  snow  diifted 
against  the  thee  of  the  banks  and  remaining,  while  that  in  other  localities 
bad  melted  away. 

It  is  reported  by  Buckland  and  later  observers  that  the  formation  is 
rapidly  cQsappearing.  and  the  water  in  the  sound  is  becoming  shoaler 
.  every  day,  from  the  fall  of  the  d6bris  which  covers  the  ice. 

No  explanation  having  been  offered  of  this  singidar  phenomenon,  I 
Tentore  to  suggest  that  it  may  be  due  to  essentially  the  same  causes 
as  the  subterranean  ice  layer,  found  over  a  great  part  of  the  Youkon 
Territory. 

It  is  quite  possible  to  conceive  of  a  locality  depressed,  and  so  deprived 
of  drainage,  that  the  annual  moisture  derived  from  rain-fall  and  melting 
SDow  woidd  collect  between  the  impervious  clayey  soil  and  its  sphag- 
nous covering;  congeal  during  the  winter,  and  be  prevented  from  melting 
during  the  ensuing  summer  by  that  mossy  covering,  which  would  thus 
be  gradually  raised;  the  process  annually  repeated  for  an  indefinite 
period  would  form  an  ice  layer  which  might  well  deserve  the  appd- 
j  lation  of  an  "  ice  clifif,''  when  the  encroachments  of  the  sea  should  have 
worn  away  its  barriers,  and  laid  it  open  to  the  action  of  the  elements. 

The  lesson  that  the  agriculturist  may  learn  from  this  curious  forma- 
tion is,  that  a  healthy  and  luxuriant  vegetation  may  exist  in  immediate 
nciuity  of  permanent  ice,  bearing  its  blossoms  and  maturing  its  seed  as 
te«adily  as  in  apparently  more  favored  situations ;  and  hence  that  a  large 
extent  of  northern  territory  long  considered  valueless  may  yet  furnish 
to  the  settler,  trader,  or  fisherman,  if  not  an  abundant  harvest,  at  least 
a  verj'  acceptable  and  not  inconsiderable  addition  to  his  annual  stock  of 
&od,  besides  fish,  venison,  and  game. 

Climate. — The  climate  of  the  Youkon  Territoiy  in  the  interior  differs 
I  from  that  of  the  sea  coast,  even  in  localities  comparatively  adjacent. 
Ihat  of  the  coast  is  tempered  by  the  influence  of  the  vast  body  of  water 
contained  in  Behring's  Sea,  and  many  southern  currents  bringing  warmer 
tater  from  the  Pacific ;  making  the  winter  climate  of  the  coast  much 
Bulder  than  that  of  the  country,  even  thirty  miles  into  the  interior. 
The  summers,  on  the  other  hand,  are  colder  than  further  inland,  and  the 
quantity  of  rain  is  greater.    The  following  table  shows  the  annual  tern- 
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perature  at  St.  Michael's  Kedoabt,  on  the  coast  of  Norton  Sound,  t 
latitude  G3o  28'  north ;  (it  the  mission  of  the  Russo-Greek  church,  on  th 
Yonkon  Iliver,  one  hundred  and  fifty  miles  from  its  month,  in  latitod 
01^  4:1'  north ;  at  Nulato,  about  4six  hundred  miles  Irom  the  month  o 
the  river,  in  latitude  64^  4(y  north,  or  thereabouts ;  and  at  Fort  YoakoB 
twelve  hundred  miles  from  tho  mouth  of  the  river,  and  about  latitod 
670  10'  north : 


Ifeaa  foriprlng • 

Mean  for  sninmcr 

Mean  for  antninn 

Meaa  for  winter 

Mean  for  year 


St,  Michaels. 

MUsion. 

Nulato. 

o 

+  69.3 

+  53.0 
+  26.3 
+  8.6 
+  29.3 

o 
+  19.69 
-+-S9.32 
+  3«.05 
•+  0.93 
+  26.48 

o 
+  99.3 

+  6aoi 

+  36.0? 
—  14.0    1 
+  27.8    j 

r*t  Yonkon. 


+  118 

+  sac 

+  17.5 

— sait 

+  16.8 


The  mean  temperature  at  Unalaklik,  on  the  east  shore  of  Norton  Sound 
for  the  winter  of  1866-'67  was  0. 33o  *  but  for  that  of  1867-'68  it  wasonlj 
about  +90.  The  mean  aimual  temper»ture  of  the  Youkon  Territory  af 
a  whole  may  be  roughly  estimated  as  about  -f  25<^.  The  greatest  degrM 
of  cold  ever  known  in  the  territory  was  seventy  degrees  below  zcto 
( — 700 ;)  but  such  cold  as  this  is  very  rare,  and  has  little  effect  on  tiM 
vegetation  covered  with  eight  or  ten  feet  of  snow.  Eunning  water  maj 
be  found  open  on  all  the  rivers,  and  in  many  springs  throughout  tin 
year. 

The  real  opportunity  for  agriculture  in  a  cold  country  cannot  bi 
deduced  from  annual  mean  temperatures  alone,  but  is  dependent  on  tJw 
heat  of  the  summer  months  and  the  duration  of  the  summer. 

At  Fort  Youkon  I  have  seen  thethermometer  at  noon,  not  in  thediree 
rays  of  the  sun,  standing  at  112^ ;  and  £  was  informed  by  the  commaa 
der  of  the  post  that  several  spirit  thermometers,  graduated  up  to  120^ 
had  burst  under  the  scorching  sun  of  the  arctic  midsummer,  which  caj 
only  be  thoroughly  appreciated  by  one  who  ha«  endured  it.  In  midsniB 
mer,  on  the  Upper  Youkon,  the  only  relief  from  the  intense  heat,  unde 
which  the  vegetation  attains  an  almost  tropical  luxuriance,  is  the  twoo 
three  hours  while  the  sun  hovers  near  the  northern  horizon,  and  tli 
weary  voyager  in  his  canoe  blesses  the  transient  coolness  of  the  mid 
night  air. 

The  amount  of  rain-fall  cannot  be  correctly  estimated,  frt)m  want  c 
data.  At  Nulato  the  fall  of  snow  from  November  to  April  will  averag: 
eight  feet,  but  often  reaches  twelve.  It  is  much  less  on  the  seaboarc 
Partly  on  this  account,  and  also  because  it  is  driven  seaward  by  tb 
winds,  there  is  usually,  even  in  spring,  very  little  snow  on  the  coast 
near  Norton  Sound. 

In  the  interior  there  is  less  wind,  and  the  snow  lies  as  it  falls  amoa 
the  trees.  Towards  springthe  small  ravines,  guUies,  and  bushes  are  wel 
filled  or  covered  up,  and  transportation  is  easy  and  pleasant  with  a  goo 
sled  and  team  of  dogs.  The  warm  sim  at  noon  melts  the  snow  a  httl< 
forming  a  hard  crust.  Over  this  the  dog-sleds  can  go  anywhere,  makin 
from  thirty  to  fifty  miles  a  day,  carrying. full  one  hundred  pounds  to 
dog,  and  requiring  for  each  dog  only  one  dry  fish  por  diem,  which  weigh 
about  a  pound  and  a  half,  and  which  you  can  buy  for  two  leaves  c 
tobacco.    Seven  dogs  are  the  usual  number  for  one  team. 

The  rain-fall,  as  has  previously  been  remarked,  is  much  greater  on  th 
coast  than  in  the  interior.  Four  days  in  a  week  will  be  rainy  in  summe 
at  St.  Michael's,  although  the  months  of  May,  June,  and  part  of  Jvl, 
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id  in  sonny  weather.  The  last  part  of  July,  August,  aud  most  of 
znber  are  very  rainy.  October  brings  a  change ;  the  winds,  usually 
the  southwest  from  July  to  the  latter  part  of  September,  now  are 
y  from  the  north,  and  though  cold,  bring  line  weather. 
3  valley  of  the  Lower  Youkon  is  foggy  in  the  latter  part  of  the  sum- 
bat  as  we  go  up  the  river  the  cUmate  improves,  and  the  short 
ler  at  Fort  Youkon  is  dry,  hot,  and  pleasant,  only  varied  by  an 
ional  shower.  The  great  pests  in  the  spring,  all  along  the  river, 
le  mosquitoes,  the  numbers  of  which  are  beyond  belief ;  but  they 
I  about  the  middle  of  July.  On  tiie  coast  they  are  not  so  numerous, 
Inger  until  the  fall. 

lo^tants,^— The  native  inhabitants,  curiously  enough,  are  divided  by 
uue  invisible  boundary  that  marks  the  vegetation.  All  along  the 
iss  coast  we  find  the  Esquimaux  tribes ;  passing  a  few  miles  inland 
mie  to  trees  and  Indian  lodges.  This  holds  good  all  over  the  You- 
Cerritory.  The  Esquimaux  extend  all  along  the  coast  and  up  the 
ipal  rivers  as  far  as  there  are  no  trees.  The  Indians  populate  the 
ior,  but  seldom  pass  the  boundary  of  the  woods.  In  regard  to  hab- 
either  perform  any  agricultural  labor  whatever,  and  the  only  vegeta- 
besides  berries,  used  tor  food,  are  the  roots  of  Hedysarum  Mackenzii, 
jomum  vimparumy  and  a  species  of  Arclumgelicaj  and  the  leaf  stalks  of 
tties  of  Wieum  or  wild  rhubarb. 

great  delicacy  among  the  Esquimaux  is  the  stomach  of  the  rein- 
distended  with  willow  sprigs,  well  masticated,  and  in  a  half-digested 
,  This  "  gruesome  mass  "  is  dried  for  winter  use ;  when  it  is  mixed 
melted  suet,  oil,  and  snow,  and  regarded  by  the  consumers  much  as 
^gaid  camavy  or  any  other  peculiar  daint>%  It  is,  no  doubt,  a  power- 
mtiscorbutic.  The  Kussian  settlements  in  the  Youkon  Territory 
I  few  in  number.  There  were  four  on  the  Youkon ;  one  on  the  Kus- 
lim  Eiver ;  two  on  Norton  Sound ;  and  one  on  Bristol  Bay.  AU  of 
» were  formerly  provided  with  gardens.  The  number  of  Eussians  in 
jenitory  at  no  time  exceeded  forty,  with  double  the  number  of  half- 
ds,  assistants,  or  workmen.  They  were  all  in  the  employ  of  the 
lum  American  Company.  Many  of  them  left  the  country  after  the 
hase,  but  the  greater  number  remain  in  the  employ  of  different 
iriean  trading  companies.  The  Eussian-bom  inhabitants  were  a 
degraded  cUws,  almost  without  exception  convicts  Irom  Siberia  or 
ffaere.  The  Creoles  or  half-breeds  are  a  more  intelligent  and  docile 
,  but  lazy^  and  given  to  intoxication  whenever  stimulants  are  within 
r  reach. 

Uural  prodactians. — ^The  first  need  of  traveler,  hunter,  or  settler,  in 
count^,  is  timber.  With  this  almost  all  parts  of  the  Youkon  Terri- 
are  well  supplied.  Even  the  treeless  coasts  of  the  Arctic  Ocean  can 
Uy  be  said  to  be  an  exception,  as  they  are  bountifully  supplied  with 
wood,  brought  down  by  the  Youkon,  Kuskoquim,  and  other  rivers, 
distributed  by  the  waves  apd  ocean  currents, 
le  largest  and  most  valuable  tree  found  in  this  territory  is  the  white 
ce,  (Abies  (Ma. J  This  beautiful  conifer  is  found  over  the  whole 
itry,  but  it  is  largest  and  most  vigorous  in  the  vicinity  of  running 
?r.  It  attains  not  unfi^equently  the  height  of  sixty  to  one  hundred 
with  a  diameter  of  over  three  feet  near  the  butt;  but  the  more  com- 
Bize  is  about  thirty  or  forty  feet  high,  and  about  eighteen  inches  at 
batt  The  wood  of  this  tree  is  straight-grained,  easily  cut,  white 
compact,  and  while  very  light,  it  is  also  very  tough,  much  more 
ban  the  wood  of  the  Oregon  pine,  (Abies  Douglasii.)  For  spars 
is  no  superior,  but  it  is  rather  too  slender  for  large  masts.    The 
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bark  is  usetl  for  roofinp:  by  the  Hudson  Bay  Company  at  Fort  Youl 
and  the  roots,  properly  prepared,  for  sewing  their  birch  canoes 
dishes,  by  the  Indians.  I  have  seen  log-houses  twenty  years  oUl 
which .  many  of  the  logs  were  quite  sound.  The  unsound  logs  t 
said  to  be  those  which  had  been  used  without  being  seasoned.  Tl 
trees  decrease  in  size  and  grow  more  sparingly  toward  Fort  1 
kon,  but  are  still  large  enough  for  most  purposes.  The  unexpk 
waters  of  the  Tananah  River  bring  dow]\  the  largest  logs  in  the  spi 
freshets.  The  number  which  are  annually  disclwged  iix>m  the  mc 
of  the  Youkou  is  truly  incalculable.  It  supplies  the  shores  of  Belu 
Sea,  the  islands,  and  the  arctic  coasts ;  logs  of  all  sizes  lie  in  winn 
where  they  are  thrown  upon  the  shore  by  the  October  sonthwesters 

The  wood  is  put  to  manifold  uses:  houses,  Indian  lodges,  &c.,  an 
constructed  of  spruce.  Soft,  fine-grained,  and  easily  cut,  the  Indian 
the  Lower  Youkon  spend  their  leisure,  during  the  short  winter  dayi 
carving  dishes,  bowls,  and  other  utensils,  and  ornamenting  them  \ 
red  oxide  of  iron,  in  patterns,  some  of  which,  though  far  from  diassi 
are  very  neat. 

Sleds,  frames  for  skin  boats^  fishing  rods,  &c,  are  made  by  the  Es 
maux  from  spruce,  and  all  their  houses  and  casinos,  or  dance-houses, 
built  of  it.  One  of  these,  on  Norton  Sound,  about  thirty  by  forty 
square,  had  on  each  side  shelves  or  seats  tbrmed  of  one  plank,  four  in< 
thick  and  thirty-eight  inches  wide  at  the  smaller  end.  These  enom 
planks  took  six  years  to  make,  and  were  cut  out  of  single  logs  with  s] 
stone  adzes. 

The  next  most  important  tree  is  the  birch^  (Betula  glandulo8€uJ  1 
tree  i.-arely  grows  over  eighteen  inches  in  diameter  and  forty  feet  hi 
on  one  occasion,  howevei^  I  saw  a  water- worn  log  about  fifteen  feet  1( 
quite  decorticated,  lying  on  the  river  bank  near  Nuklukahyet«  on 
Upper  Youkon,  which  was  twenty-four  inches  in  diameter  at  one 
and  twenty-eight  at  the  other.  This  is  the  only  hardwood  tree  in 
Youkon  Territory,  and  is  put  to  a  multiplicity  of  uses.  Everything  n< 
ing  a  hard  and  tough  wood  is  constructed  of  birch.  Sleds,  snow-sh 
standards  for  the  fish  traps,  and  frames  of  canoes,  which  are  aftexws 
covered  with  its  bark,  sewed  with  spruce  or  tamarack  (Larix)  ro 
and  the  seams  calked  with  spruce  gum!  The  black  birch  is  alsoioi 
there,  but  does  not  grow  so  large.  The  soft  new  wood  of  the  birch 
well  as  of  the  poplar,  is  cut  very  fine  and  mingled  with  his  tobacoo 
the  economical  Indian.  The  squaws  at  certain  periods  wear  birc 
hoops  around  their  necks ;  and  neck-rings  and  wristlets  of  the  same  wi 
with  fantastic  devices  scratched  upon  them,  are  worn  as  a  tokei 
mourning  for  dead  fiiends  by  the  Tananah  Indians. 

Severed  species  of  poplai*  (Papulus  balsamifera  and  Papukis  tre 
loides)  abound,  the  former  along  the  water-side,  and  the  latter  on  d 
uplands.  The  first-mentioned  species  grows  to  a  very  large  size.  ' 
trees  arc  frequently  two  or  thr^e  feet  in  diameter  and  Irom  fortj 
sixty  feet  high.  The  timber  is  of  little  value,  but  the  Indians  m 
small  boards,  for  diflercnt  purposes,  out  of  the  soft  wood,  and  use 
feathery  down  from  the  catkins  for  making  tinder,  by  nibbing  it 
with  ])owdered  charcoal. 

Willows  are  the  most  abundant  of  ti-ees.  They  are  of  all  sizes,  fi 
the  slender  variety  on  the  Lower  Youkon,  which  grows  seventy  or  eig 
feet  high  while  only  six  inches  in  diameter  at  the  butt^  and  with  a  w 
wisp  of  straggling  branches  at  the  extreme  tip,  to  the  dwarf  will 
crawling  under  the  moss,  with  a  stem  no  bigger  than  a  lead  ]>encil,  \ 
throwing  up  shoots  a  few  inches  high.    Willows  are  almost  invaria 
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rotten  at  the  heart,  and  are  only  good  for  fdel.  The  Kutchin  Indians 
make  bows  of  tiie  wood  to  shoot  ducks  with ;  as  its  elasticity  is  not  in- 
jured by  being  wet.  The  inner  bark  is  used  for  making  twine  for  nets 
and  seines  by  the  Indian  women,  and  the  Esquimaux  of  Behring  Straits 
use  wll^w  bark  to  color  and  tan  their  dressed  deer-skins.  It  produces 
a  beautiful  red-brown,  somewhat  Uke  Eussia  leather.  The  inner  bark 
or  cambium  of  the  alder  (Alnns  rubra)  is  used  for  the  same  purpose. 

The  other  species  rising  to»the  rank  of  trees  in  this  district  are  the 
larch  (Larix  dahuricaf)j  which  is  found  on  rolling  prairies,  of  small  size : 
a  small  birch.  (Betula  nana^)  and  several  alders  (Alnm  viridis  and  incana^) 
a  specieA  of  Juniper  (Junipems^)  and  numberless  willows,  {Salicae.)  A 
species  of  pine  {Pinus  cembra)  has  been  reported  from  Kotzebue  Sound, 
I  cannot  but  think  erroneously,  as  I  saw  no  true  pines  in  the  tcmtory 
duiing  a  two  years'  exploration.  The  most  northern  point  touched  by 
the  Pinu^  contartaj  at  the  junction  of  the  Lewis  and  the  Pelly  Rivers,  at 
Fort  Selkirk,  in  latitude  03^  north,  longitude  137^  west  (approximate.) 
The  Hudson  Bay  men  at  Fort  Youkon  call  the  white  spruce  '^  pine.'' 

Fodder. — ^The  treeless  coasts  of  the  Youkon  Territory  ai*e  covered,  as 
well  as  the  lowlands  of  the  Youkon,  with  a  most  luxuriant  growth  of 
grass  and  flowers.  Among  the  more  valuable  of  these  grasses  (of  which 
some  thirty  species  are  known  to  exist  in  the  Youkon  Territory)  is  the 
well  known  Kentucky  blue-grass  {Poapratensis,)  which  grows  luxuriantly 
as  far  nortli  as  Kotzebue  Sound,  and  i)erhaps  to  Point  Barrow.* 

The  wood  meadow-grass  {Poa  iiemoralis)  is  also  abundant,  and  fur- 
nishes to  cattle  an  agreeable  and  luxuriant  pasturage. 

The  blue-joint  grass  {Calamcuprostis  Canadensis)  also  reaches  the  lati- 
tude of  Kotzebue  Sound,  and  grows  on  the  coast  of  Norton  Sound  with 
a  truly  surprising  luxuriance,  reaching  in  very  favorable  localities  four 
or  even  five  feet  in  height,  and  averaging  at  least  three.  Many  other 
grasses  enumerated  in  the  list  of  useful  plants  grow  abundantly,  and 
contribute  largely  to  the  whole  amount  of  herbage.  Two  species  of 
Elymus  almost  deceive  the  traveler  with  the  aspect  of  grain  fields 
maturing  a  perceptible  kernel,  which  the  field-mice  lay  up  in  store. 

The  grasses  are  woven  into  mats,  dishes,  articles  of  clothing  for  sum- 
mer use,  such  as  socks,  mittens,  and  a  sort  of  hats,  by  all  the  Indians, 
and  more  especially  by  the  Esquimaux. 

In  winter  the  dry  grasses,  collected  in  summer  for  the  purpose,  and 
neatly  tied  in  bunches,  are  shaped  to  correspond  with  the  foot,  and 
placed  between  the  foot  and  the  seal-skin  sole  of  the  winter  boots  worn 
in  that  country.  There  they  serv^e  as  a  non-conductor,  keeping  the  foot 
dry  and  warm,  and  protecting  it  from  contusion  to  an  extent  which  the 
mach-lauded  moccasins  of  the  Hudson  Bay  men  never  do.  In  fact,  I 
believe  the  latter  to  be,  without  exception,  the  worst,  most  uncomfort- 
able, and  least  durable  covering  for  the  foot  worn  by  m6rtal  man. 

Grain  has  never  been  sown  on  a  large  scale  in  the  Youkon  Territory. 
Barley,  I  was  informed,  had  once  or  twice  been  tried  at  Fort  Youkon,  in 
fimall  patches,  and  the  grain  had  matured,  though  the  straw  was  veiy 
short  The  experiments  were  never  carried  any  further,  however,  the 
traders  being  obliged  to  devote  all  their  energies  to  the  collection  of 
fers.  Ko  grain  had  ever  been  sown  by  the  Russians  at  any  of  the  posts. 
In  the  fall  of  1867 1  shook  out  an  old  bag,  purchased  from  the  Eussians, 
which  contained  a  handful  of  mouse-eaten  grain,  probably  wheat;  the 

*For  the  determination  of  the  species,  and  many  interestinp^  facts,  I  am  indebted  to  Dr. 
^.  T.  Bothrock,  professor  of  botany  in  the  A^cultaral  College  of  Pennsylyania,  and  late 
Wmist  to  the  scientific  corps  of  the  Western  Union  Telegraph  Company's  exploring  ezpe- 
^hkm.    His  report  on  the  flora  of  Alaska  will  bo  found  in  the  Smithsonian  report  for  1867. 
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succeeding  spring,  on  examining  the  locality,  quite  a  number  of  blades 
appeared,  and  when  I  left  Nulato,  June  2d,  they  were  two  or  three 
inches  high,  growing  rapidly.  As  I  did  not  return,  I  cannot  say  what 
the  result  was.  Turnips  and  radishes  always  flourished  extremely  well 
at  St.  Michael's,  and  the  same  is  said  of  Nulato  and  Fort  Youkon. 

Potatoes  succeeded  at  the  latter  place,  though  the  tubers  were  small. 
They  were  regularly  planted  for  several  years,  until  the  seed  was  lost  by 
freezing  during  the  winter.  At  St  Michael's  they  did  not  do  well.  Salad 
was  successM,  but  cabbages  would  not  head. 

The  white  round  turnips  grown  at  St.  Michael's  were  the  best  I  ever 
saw  anywhere,  and  very  large,  many  of  them  weighing  five  or  six 
pounds.  They  were  crisp  and  sweet,  though  occasionally  a  very  large 
one  would  be  hollow-hearted.  The  Kussians  preserved  the  tops  also  in 
vinegar  for  winter  use. 

Cattle. — I  see  no  reason  why  cattle  with  proper  winter  protection  might 
not  be  successftilly  kept  in  most  parts  of  the  Youkon  TeiTitory.  Fodder, 
as  previously  shown,  is  abundant.  The  wild  sheep,  moose,  and  reindeer 
abound,  and  find  no  want  of  food. 

A  bull  and  cow  were  once  sent  to  Fort  Youkon  by  the  Hudson  Bay 
Company.  They  did  well  for  some  time,  but  one  day,  while  the  cow  was 
grazing  on  the  river  bank,  the  soil  gave  way  and  she  was  thrown  down 
and  kiUed.  Due  notice  was  given  of  the  fact,  but  for  a  year  or  two  the 
small  annual  supply  of  butter  in  the  provisions  for  Fort  Youkon  was 
withheld  on  the  ground  of  there  being  "  cattle"  (to  wit,  the  bull)  at  that 
post.  Finally  the  commander  killed  the  animal,  determined  that  if  he 
could  not  have  butter  he  would  at  least  have  beef.  It  will  be  remem- 
bered that  this  point  is  north  of  the  Arctic  Circle,  and  the  most  northea 
point  in  Alaska  inhabited  by  white  men. 

Fruits. — ^There  are,  as  might  be  supposed,  no  tree  fruits  in  the  Youkon 
Territory  suitable  for  food.  Small  fruits  are  there  in  the  greatest  pro- 
fhsion.  Among  them  may  be  noted  red  and  black  currants,  gooseberries^ 
cranberries,  raspberries,  thimble-berries,  salmon-berries,  blueberries^ 
killikinik  berries,  bearberries,  dewberries,  twinberries,  service  or  heath- 
berries,  mossberries,  and  roseberries ;  the  latter,  the  fruit  of  the  Bo» 
cinnamameaj  when  touched  by  the  frost,  form  a  pleasant  addition  to  the 
table,  not  being  dry  and  woolly,  as  in  our  climate,  but  sweet  and  jiii<7* 

All  these  berries,  but  especially  the  salmon-berry  or  "  morosky^  of  the 
Bussians  {Rubua  cmmaemorusy)  are  excellent  anti-scorbutics.  They  are 
preserved  by  the  Esquimaux  in  large  wooden  dishes  or  vessels  holding 
five  gallons  or  more ;  covered  with  large  leaves,  they  undergo  a  slight 
fermentation,  and  freeze  solid  when  cold  weather  comes.  In  this  sUte 
they  may  be  kept  indefinitely ;  and  a  more  delicious  dish  than  a  plalefiil 
of  these  berries,  not  so  thoroughly  melted  as  to  lose  their  coolness,  audi 
sprinkled  with  a  little  white  sugar,  it  would  be  impossible  to  caneeht 

The  Russians  also  prepare  a  very  luscious  conserve  from  these  apii 
other  berries,  relieving  the  sameness  of  a  diet  of  fish,  bread,  and  tei^ 
with  the  native  productions  of  the  country. 

ALEUTIAN  DISTEICT. 

This  comprises  the  Aleutian  Islands  and  part  of  the  peninsula  olf 
Aliaska,  with  the  islands  about  it.  Kadiak  and  the  islands  immedial^ 
adjoining  it,  however,  belong  more  properly  to  the  Sitkan  district 

These  islands  are  merely  the  prolongation  of  the  Alaskan  raogftiof 
mountains.    Many  of  them  contain  volcanic  peaks,  some  stiU  in  a  stall 
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moderate  ws&vity.  Blight  shocks  of  earthquake  are  common,  but 
my  years  have  elapsed  siuce  any  material  damage  was  done  to  life  or 
operty  by  volcanic  action.  Most  of  the  islands  have  harbors,  many 
them  safe  and  commodious.  The  soil  is  much  of  it  rich,  consisting 
vegetable  mold  and  dark-colored  clays,  with  here  and  there  light 
Icareous  loam,  formed  by  the  decomposition  of  tertiary  strata  rich  in 
}sils.  In  many  places  the  growth  of  sphagnum^  indicating  want  ot 
ainage,  prevails  over  the  perennial  grasses  natural  to  the  soU,  but  the 
nedy  is  self  evident. 

On  some  places  the  soil  is  formed  of  decomposed  volcanic  products, 
±  as  ash  and  pumice.  Much  of  this  is  rich  and  productive. 
Ulimate. — ^The  climate  of  the  islands  is  moist  and  warm.  The  great- 
;  cold  recorded  in  five  years  by  Father  Yeniaminof  in  Unalaska  was 
t>  of  Fahrenheit.  This  occurred  only  once.  The  greatest  height  of 
)  mercury  was  seventy-seven  degrees  of  Fahrenheit.  The  following 
>le  will  show  the  range  of  the  thermometer  and  the  relative  frequency 
good  and  bad  weather : 

Hiermomder, 


Tmt. 

7a.  BL 

Ip.  m. 

9  p.  m. 

Extreme 
beat. 

Extreme 
cold. 

Bang*. 

••••«#¥•••• ••••••••••••••••••••••••••• 

36 
39 
38 

380 
40 
42 
41 

34» 

34 
38 
36 

770 

64 
77 
76 

0 

7 
7 
5 

77 
ST 

70 

71 

ng9  flT9  TMn«««««« •>•.. 

37 

40.5 

36 

77 

0 

77 

Weather,  average  of  seven  years* 


Jan. 

11 
111 

95 

Feb. 

Mar. 

Apr. 

Maj. 

June 

6 
95 

109 

July. 

0 

118 

99 

Aag. 

5 
106 

106, 

Sept. 

0 

107 

101 

Oct 

2 

115 

100 

Nov. 

3 

88 

119 

Dec. 

6 
116 

95 

Total 

f  iD  diMir 

9 
86 

103 

3 

112 

102 

4 

104 

102 

2 

105 

104 

53 

ihalf  dear,  half  dendj 

m  all  eioiid7  wtoggy,  wftb  \ 

1263 
1235 

rhese  observations  were  taken  in  Hiouluk  by  Eev.  Father  Innocentius 
sniaminof,  now  or  lately  bishop  of  Kamchatka*.  He  notices  that,  &om 
tober  to  April,  the  prevalent  winds  are  north  and  west;  and  from 
)ril  to  October,  south  and  west.  The  thermomct<?r  is  lowest  in  Janu- 
f  and  March,  and  highest  in  July  and  August.  At  this  point  it  may 
t  be  superfluous  to  insert,  as  a  means  of  comparison,  a  few  statistics 
regard  to  a  very  similar  country,  which  has,  however,  been  under  cid- 
'ation  for  centuries.  It  wiD  serve  to  show  what  human  industry  and 
refill  application  of  experience  may  do  with  a  country  colder  and 
}re  barren  and  nearly  as  rainy  as  the  Aleutian  and  noithern  Sitkan 
stricts  of  Alaska.  I  refer  to  Uie  highlands  of  Scotland,  and  the  Hel> 
ies,  whose  "  Scotch  mists"  have  become  proverbial. 
Aiton*  has  ascribed  the  more  rainy  and  cold  climate  of  Scotland  to 
e  accumulations  of  sphagnum  :  "  Thirty-two  and  a  half  ounces  of  dry 
OSS  soil  will  retain  without  fluidity  eighteen  ounces  of  watery  while 
irty-nine  ounces  of  the  richest  garden  mould  wiU  only  retain  eighteen 
id  a  half  ounces.    Moss  is  also  more  retentive  of  cold  than  any  other 

*  Treatifie  on  Peat-inosB,  &o.    See  Edinburgh  Enoyclopedla,  p.  738,  vol.  xvi. 
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soil.  Frost  is  often  found  to  continae  in  deep  mosses  (in  Scotland)  nn^ 
after  the  middle  of  summer.  Hence  the  effect  of  mossy  accumulatLOxi 
in  rendering  the  climate  colder.'' 

Dr.  Graham,  of  Aberfoyle,  referring  to  the  western  district  of  Scot 
land,  says  that  Ayrshire  is  very  moist  and  damp,  with  a  mild  and  tem- 
perate climate. 

Een&'ewshire  is  visited  with  frequent  and  heavy  rains.  Dunbarton- 
shire has  the  same  character.  Argyleshire  is  considered  the  most  rainy 
county  of  Scotland. 

"  The  vapors  of  the  ocean  are  attracted  by  its  lofty  mountains,  and 
the  clouds  discharge  themselves  in  torrents  on  the  valleys.''*  "The 
winters  are  for  the  most  part  mild  and  temperate,  but  the  summers  are 
frequently  rainy  and  cold.  The  climate  of  the  Zetland  Isles  resembles 
in  most  respects  that  of  the  Orkneys.  Though  the  sky  is  inclement  and 
the  air  moist,  it  is  far  from  imhealtiij'.  The  rain  continues  not  only  for 
hours  but  for  days ;  nay,  even  for  weeks  if  the  wind  blow  from  the  west," 
&c.  Substitute  Alaska  for  Scotland,  and  the  description  would  be 
equally  accurate. 

Mean  temperature  of  InveniessA 


Tmt. 

Winter. 

Bpring, 

Sczomer. 

Fan. 

1891 

47.83 
48.  OS 

39.59 
39.44 

44.93 
47.22 

55.34 
57.79 

4t.N 

1883 ,. 

47.59 

At  Drymen,  in  Stirlingshire,  the  average  for  fourteen  years  was 
two  hundred  and  five  days,  more  or  less  rainy,  per  annum ;  the  average 
on  the  island  of  Unalaska  was  one  hundred  and  fifty  for  seven  years, 
according  to  Veniaminof.  The  average  rain-fall  in  Stirlingidiire  was 
about  forty-three  inches ;  in  Unalaska,  was  forty-four  inches,  (approxi- 
mate.) 

Let  us  now  examine  the  productions  of  this  country,  so  nearly  agree- 
ing in  temperature  gpd  rain-fall  with  what  we  know  of  the  -Aieutiian  dis- 
trict It  may  reasonably  prove  an  approximate  index  to  what  time  maj 
bring  to  pass  in  our  new  Territory.  J 


Agricultural  statistics  of  the  Highlands  of  Scotland,  and  islands,  in  18&4  and  1866. 


Argyl© 

Amui 

OaiUineai 

Invemeia. 

Orknej 

Zetland 

Rom  and  Cromarty 
Sntharland 

TotaL 


Ocnpantf. 


185Sw 


1,080 
152 
504 
740 

aea? 

395 
873 
141 


4,340 


Buiheli  of  wheat. 


1854. 


7,315 

4,373 

4,644 

47,573 

180 

230,179 
10,183 


294,447 


18S5w 


13,  .•»4 
4,683 
5,607 

37, 814 

393 

233.018 
8,88^ 


303,799. 


Bashelsof  barlej. 


1854. 


66,795 
1,974 
9,549 

93,100 

5,727 

264,112 
51,936 


483,193 


ie55w 


46, 819 

619 

7,609 

64,957 

2,746 

204.417 
35.759 


362,726 


Basbcliofoitfc 


1854. 


8G6.395 

49,139 

748,215 

437,584 

238,728 

630,035 
93,637 


993,733 


1S55. 


2.557.P7I    ^ 


t  Edinburgh  Encyclopedia,  vol.  xvi,  p.  739. 
Lat.  57<^  30' — Kadiak  is  precisely  the  same. 
t  These  statistics  are  official,  from  the  Transactions  of  .the  Highland  and  AgricultoraJ 
Society  of  Scotland,  vol.  xv,  1650. 
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Agrictdtund  $iatistic$  of  ifu  Highlands  of  ScoiUnd,  8fe. — Continued. 


Argyle 

Amo. 

CaiUmeta......... .- 

loTeraest 

Orkney ) 

Zetland ) 

Konand  Cromarty 

Sath^and 

TMd 


Boihelf  of  Tjt, 


1854. 


65.141 

7,086 

98,924 

23.068 

108,168 

4,604 
1,065 


308,059 


1855. 


59,093 

4,655 

56,292 

22,206 

105,525 

6,167 
2,693 


256,631 


Bosh,  of  beanf 
and  peag. 


1851. 


15,147 
4,403 


2,572 

342 

8,273 


30,737 


1855, 


21,641 
3,523 


5,227 


21,834 
114 


52.339 


Cwt  of  tomlpf. 


1854. 


84,907 

6.497 

143,416 

84,964 

39,230 

160, 145 
32,052 


551,231 


CwtofpoUtoes. 


1855. 


103,444 

4,344 

120. 787 

73,948 

42.536 

163,834 
29,707 


528,600 


1854. 


10,504 

671 

8,310 

6,519 

6,532 

17,281 
1,540 


51,357 


1855. 


26, 413 

1,493 

5,931 

1-J,  176 

6,261 

20,878 
1,633 


74,783 


Acres  of  Swedlvh 
turnips. 

Aeret  of  carrots. 

Acres  of  cabbage. 

Acres  of  flax. 

1854. 

18.55. 

33 
10 

1854. 

1355. 

1851. 

1855. 

1354. 

26 

7 
2 

1 

1855. 

Anrrto 

28 

28 
10 

24 
4» 

i 
4 

4 
1 
4 
2 

17 

4 

23               28 
7 
10                 s) 

15 

Amm ..................... 

Caitlinfiia 

15 

InTemoa^..... 

17 
3 

2 
4 

1 
1 

4 

3r> 

30 
6 
9 
3 

2« 

35 

7 

5 

O 

^0 

3 

Orkaey 

1 

Zfttiuid 

Soa  and  Cromarty 

Satherland 

23 

15 

"3 

1 
1 

Total 

111 

77 

431 

33 

123 

117 

m 

36 

Acres  of  grass  and  hay. 


A^U 

Arraa 

Caithness. 

iBTemesi 

Orkney 

Zetland 

Boes  and  Cromarty 
S^Uierland 

To».al 


1854. 


1855. 


36, 151 
3,002 

19.043 

1^313 

4,954 

233 

19,641 
3,936 


103,273 


40,303 
2,588 

18  076 

14  226 

8,297 

535 

30,491 
4,446 


108,963 


Horses. 


1855. 


8.512 

2,367 

801 

3,485 

2,437? 

4,414 

914 


32,930 


Cows  and 
oxen. 


1853. 


60.378 
.3. 010 

14.659 

24. 061 
8.128 
1,250 

16.190 
3.642 


6bedp. 


1355.- 


814.029 
25,630 
60.447 

567,694 

10, 815 

5,845 

288,015 

200,553 


131,318  I      1,973,028 


Swine. 


1855. 


3,456 

360 

1,140 

1,667 

1,337 

50 

i557 

550 


13,128 


It  will  be  noted  from  these  statistics  that  the  quantity  of  potatoes  and 
also  the  quantity  of  wheat  is  small,  when  compared  with  the  other  root 
crops  or  cereals. 

The  small  Highland  cattle  are  well  known,  and,  like  the  small  Siberian 
stock,  admirably  suited  to  such  a  climate  and  country.  They  produce 
tender,  well-flavored  beef,  and  extremely  rich  cream  and  butter. 

The  climate  of  Scotland  furnishes  a  very  complete  parallel  with  that 
of  thewAleutian  district  of  Alaska,  The  eastem  coast,  defended  from 
tlie  vapors  of  the  Atlantic  currents  by  its  sheltering  mountains,  is  much 
toer,  and  the  extremes  of  temperature  are  greater  than  on  the  western 
coast  and  the  islands,  resembling  the  eastern  part  of  Cook's  Inlet  in 
this  respect,  and  the  interior  of  Alaska  generally. 

Veniaminof  states  that  in  Unalaska  the  greatest  number  of  perfectly 
clear  days  are  in  January,  February,  and  June,  and  usually  follow  a 
northerly  wind.    The  barometer  ranges  from  27.415  inches  to  29.437 
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inches,  and,  on  the  average,  is  highest  in  December  and  lowest inJuly; 
rising  with  a  north  and  falling  with  a  south  wind. 

Inhabitants. — The  inhabitants  of  these  islands  are  the  Aleuts;  true 
Esquimaux  1:)y  descent,  but  altered  by  an  insular  life,  isolated  from  otker 
tribes,  and  changed  by  loug  contact  with  the  Bussians.  They  all  nom- 
inally belong  to  the  Greek  Catholic  faith,  and  practice  the  rites  of  that 
religion.  Many  can  read  and  write  the  ecclesiastical  or  old  Slavonic 
characters,  which  they  have  been  taught  by  the  priests. 

They  are  faithful,  docile,  enduring,  hardy,  but  lazy,  phlegmatic,  and 
great  drunkards.  They  make  good  sailors  out  poor  farmers,  andcnietiy 
occupy  themselves  in  hunting  and  fishing.  There  are,  perhaps,  in  all. 
fifteen  hundred  of  them,  male  and  female;  and  it  can  be  said,  totheii 
credit,  that  for  honesty  they  far  surpass  the  majority  of  civilized  com- 
munities. 

Vegetation. — Tlicre  is  no  timber  of  any  kind  larger  than  a  shrub  on 
these  islands,  but  there  does  not  appear  to  beany  good  reason  why  trees, 
if  properly  planted  and  di-ained,  should  not  flourish.  A  few  spruces 
were,  in  1805,  transplanted  from  Sitka,  or  Kadiak,  to  Unalaska.  They 
lived,  but  were  not  cared  for,  or  the  situation  was  unfavorable,  as  they 
have  increased  very  little  in  size  since  that  time,  according  toChamisso. 
The  grasses  in  this  climate,  warmer  than  that  of  the  Yo^on  territory 
and  drier  than  the  Sitkan  district,  attain  an  unwonted  luxuriance.  For 
example,  Unalaska,*  in  the  vicinity  of  Captains'  Harbor,  abounds  in 
grasses,,  with  a  climate  better  adapted  for  haying  than  that  of  the  coast 
of  Oregon.  The  cattle  were  remarkably  fat,  and  the  beef  very  tender 
and  delicate ;  rarely  surpassed  by  any  well-fed  stock.  Milk  was  abund- 
ant. The  good  and  available  arable  land  lies  chiefly  near  the  ooASt 
formed  by  the  meeting  and  mingling  of  the  detritus  from  mountain  ana 
valley  with  the  sea-sand,  which  formed  a  remarkably  rich  and  genial 
son,  well  suited  for  garden  and  root  crop  cidture.  It  occurs  to  us  that 
many  choice  suimy  hillsides  here  would  produce  good  crops  imder  the 
thrifty  hand  of  enterprise.  They  are  already  cleared  for  the  plow. 
Where  grain-like  grasses  grow  and  mature  well,  it  seems  fair  to  infer 
that  oats  and  barley  would  thrive,  provided  they  were  fall-sown,  like  the 
native  grasses.  This  is  abundantly  verified  by  reference  to  the  collec- 
tions. Several  of  these  grasses  had  already  (September)  matured  and 
cast  their  seed  before  we  arrived,  showing  sufficient  length  of  season. 
Indeed  no  grain  will  yield  more  tnan  half  a  crop  of  poor  quality,  (on  the 
Pacific  slope,)  when  spring-sown,  whether  north  or  south. 

The  Russians  affirm,  with  connrmation  by  later  visitors,  that  potatoes 
are  cultivated  in  almost  every  Aleutian  village;  and  Veniaminof  states 
that  at  the  village  in  Isanotsky  Strait,  they  have  raised  them  and 
preserved  the  seed  for  planting,  since  the  beginning  of  tiiis  century  r 
the  inhabitants  of  this  village  by  so  doing  having  escaped  the  effects  oi 
several  severe  famines,  which  visited  their  less  provident  and  industri- 
ous neighbors. 

Wild  peas  grow  in  great  luxuriance  near  XTnalaska  Bay,  and,  acconl- 
ing  to  Mr.  Davidson,  might  be  advamtageously  cultivated.  This  species, 
the  Lathprus  maritimus  of  botanists,  grows  and  flourishes  as  far  north  as 
latitude  649,  The  productions  of  all  the  islands  to  the  westward  resemble 
those  of  Unalaska. 

In  September,  says  Dr.  Kellogg,  the  turnips  here  were  large  and  of 
excellent  quality ;  carrots,  parsnips,  and  cabbages  lacked  careftd  atten- 

•See  report  of  Dr.  A.  Kellogg  on  the  Botany  of  Alaska,  H.  Ex.  Doo.  177,  40tk 
Congreas,  second  session,  page  218. 
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Hon,  bat  were  good.  Wild  parsnips  are  abundant  and  edible  through 
an  these  islands.  At  the  height  of  two  thousand  four  hundBed  and  fifty 
feet  above  the  sea  most  vegetation  ceases. 

Prom  the  reports  of  Dr.  KeUogg  and  others,  there  appears  to  be  no 
doubt  Ihat  cattle  can  be  advantageously  kept  in  the  Aleutian  district, 
provided  comi)etent  fanners  will  take  the  matter  in  hand. 

The  winter  climate  is  as  mild  as  that  of  the  highlands  of  Scotland  or 
the  Orkneys,  where  stock  has  been  successfully  kept  from  time  imme- 
morial. Golovin  states  that,  at  one  time,  the  company  proposed  to  furnish 
the  Aleuts  with  stock,  gratis,  in  order  to  promote  agriculture,  and  pre- 
vent the  famines  caused  by  taking  them  off  to  hunt  sea  otter  during  the 
fishing  season.  The  Aleuts,  totally  ignorant  of  the  management  of 
cattle,  did  not  succeed  very  well.  The  cows,  which  they  confined  at 
night  in  the  low  buildings  where  their  dry  fish  is  hung  up,  knocked  it 
down  and  trampled  on  it ;  they  did  not  know  how  to  milk  them  5  the 
h<^  rooted  up  their  garden  patches ;  and  the  goats  had  a  fancy  for 
lumping  over  the  tents  in  which  they  slept  in  summer,  and  knocking 
them  down,  to  the  great  discomfort  of  the  family,  so  they  were  very  glad 
to  get  rid  of  them.  In  Oook's  Inlet  the  natives  were  more  intelligent, 
<Hr  had  more  experience,  and  their  catttle  did  much  better. 

Hogs  were  placed  on  the  island  near  the  Ohumobour  reef  in  1825,  and 
multiplied  exceedingly,  living  on  the  wild  parsnips  and  other  native 
plants,  but  were  destroyed  during  the  eruption  of  the  volcano  on  the 
neighboring  island  of  Ounimak  in  1827,  by  the  tidal  waves  accompany- 
ing that  phenomenon. 

THE  SITKAN  DISTBIOT. 

This  district  extends  from  the  southern  boundary  to  the  peninsula  of 
AHawka,  including  the  island  of  Kadiak. 

The  sur&ce  of  this  portion  of  the  Territoiy  is  rugged  and  mountain- 
oofl  in  the  extreme,  the  northern  part  only  affording  any  appreciable 
amount  of  level  and  arable  lands  suitable  for  cultivation.  Small  patches 
ooenr  here  and  there  where  small  farms  might  be  located,  but,  m  a  rule, 
the  mountains  descend  precipitously  into  the  sea,  with  their  flanks 
oorered  with  dense  and  almost  impenetrable  forests.  GDhese  rise  to  the 
lerel  of  about  fifteen  hundred  feet  above  the  sea.  Here  and  there  a 
bore  streak  shows  where  an  avalanche  has  cut  its  way  from  the  mountain 
top  to  the  waterside ;  and  occasionally  the  shining  front  of  a  glacier 
cetmim  some  deep  ravine,  contrasting  curiously  with  the  dense  foliage 
on  either  side. 

Sbaeanals  and  channels  of  the  Alexander  Archipelago  form  the  high- 
inMl  of  the  country,  and  so  intricate  and  tortuous  are  they,  that  they 
ilKid  aocess  to  almost  every  part  of  it.  without  setting  foot  on  shore. 

fML — The  sou  is  principally  decayea  vegetable  mold,  with  substrata 
ofjjttayd  or  dark-colored  clay. 

Ae  floil  of  Eladiak  and  Cook's  Inlet  is  of  a  similar  character,  but  from 
m  admixture  of  volcanic  sand  thrown  up  by  the  waves,  and  abundant 
naABtone  strata,  it  is  lighter,  drier,  and  better  adapted  for  cultivation. 
OUmate. — ^The  climate  of  the  southern  portion  of  this  district  is  intol- 
vddy  rainy.  The  annual  rain-fall  at  Sitka  varies  from  sixty  to  ninety- 
five  indieB,  and  the  annual  number  of  more  or  less  rainy  days  varies 
feom  one  hundred  and  ninety  to  two  hundred  and  eighty-five.  In  Uua- 
h^  Am  annual  number  of  rainy  days  is  about  one  hundred  and  fifty, 
aid  tbe  annual  fall  of  rain  (and  melt^  snow)  is  about  forty-four  inches. 
This  htft  estimate  is  probably  not  too  low  for  the  island  of  Kadiak  and 
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the  eastern  part  of  Cook's  Inlet.  The  annual  means  of  the  temperatore 
about  Sitka  are  by  no  means  low,  in  spite  of  the  rainy  summers.  The 
following  table  wiU  indicate  the  means  for  the  several  seasons  during 
the  year  ending  October  31, 18G8,  from  the  United  States  Coast  Survey 
observations : 

Sitka  meteorological  ahatract. 


Season. 


Spring.., 
Summer. 
Antamn . 
Winter .. 

Tear 


Mofui 

Xtain- 

Fair 

Clondy 

Rainy 

Temp. 

faU. 

daya. 

days. 

daya. 

Fahr. 

Inehn. 

42.6 

14.64 

22 

70 

33 

55.7 

10.14 

21 

71 

36 

45.9 

28.70 

19 

72 

44 

31.9 

14.50 

44 

47 

21 

* 

4107 

G8.07 

106 

260 

134 

S&owy 


15 
0 
5 
6 


« 


Minimum  temperature  11^,  maximum  temperature  71<^,  for  the  year. 

It  will  be  noted  that  the  average  temperature  of  the  winter  is  hardly 
below  the  freezing  point,  the  greatest  degree  of  cold  being  eleven  above 
zero.  The  average  of  many  years'  observ^ation  places  the  mean  winter 
temperature  about  +33°  Fahr.,  wliich  is  about  that  of  Manheim,  on  the 
Bhine,  and  warmer  than  Munich,  Vienna,  or  Berlin;  and  about  the  same 
as  that  of  Washington  (one  thousand  and  ninety-five  miles  further 
south,)  and  warmer  than  New  York,  Philadelphia,  or  Baltimore.*  The 
cloudiness  and  rain  of  the  summer  season,  however,  prevents  it  from 
being  nearly  as- warm  as  at  any  of  the  places  above  mentioned.  Very 
little  ice  is  made  at  Sitka ;  the  harbor  is  always  open,  and  the  island 
is  noted  for  the  abundance  of  a  small  species  of  humming  bird. 

Inhabitants. — ^These  are  principally  Indians  in  the  Alexander  Archi- 
pelago. Treated  with  firmness  and  decision,  they  are  harmless ;  but  if 
vaciUation  or  weakness  mark  the  dealings  of  Americans,  as  they  did  the 
policy  of  the  Eussian  American  Company,  massacres  and  other  exhibi- 
tions of  Indian  virtue  and  courage  will  be  the  inevitable  result.  North 
of  the  archipelago,  on  the  shores  of  Prince  William  Sound,  and  the  nortii 
shore  of  Cook's  Inlet,  and  on  the  whole  of  Aliaska  Peninsula  and  the 
islands  south  of  it,  the  inhabitants  are  of  the  Esquimaux  stock,  intel- 
ligent', ingenious  and  docile. 

Ifatural  producUom. — In  the  southern  part  of  this  district,  from  an 
agricultural  point  of  view,  there  is  little  beside  the  timber.  Near  Fort 
Simpson,  Dr.  Kellogg  describes  timothy,  white  clover,  and  medick,  or 
burr  clover,  as  floimshing  with  great  luxuriance.  Dr.  Eothrock  says 
the  same  of  the  native  grasses  in  the  interior.  But  south  of  Prince  Wil- 
liam Sound  there  is  so  litle  low  land,  or  prairie,  that  there  is  no  good 
opportunity  for  raising  fodder,  and  the  climate  would  render  its  pre- 
servation exti*emely  precarious.  The  character  of  the  country  is  so 
rugged  that  it  would  hardly  be  advisable  to  keep  many  cattle;  and 
grain-raising,  on  account  of  tiie  moisture,  is  not  to  be  thought  ot  At 
Sitka  some  vegetables  do  very  well.  Turnips,  beans,  peas,  carrots, 
beets,  lettuce,  and  radishes  succeed  welL  Potatoes  are  small  and  wateiy 
from  want  of  sun  and  excess  of  moisture.  Cabbages  are  luxuriant,  but 
will  not  head.  Cereals  fail.  The  milk  and  cream  from  a  few  cows  are  very 
good.    Pork  has  a  disagreeable  flavor  from  being  fed  on  fish  entrailSf  &c< 

•See  report  of  Lorin  Blodgett,  in  Bcp.  No.  37,  Com.  on  Foreign  AfiQEMX8,/ojr^9th  Coa- 
greas,  2d.BesaioQ,  page  36. 
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There  was  in  1865  one  old  borse^  which  had  evidently  seen  better  days. 
Poultry  does  not  succeed  well.  Lntk6  says  that  the  crows  eat  np  all 
the  yoong  chickens,  and  also  deprive  the  sucking  pigs  of  their  tails  I 

To  the  northern  portion  of  this  district  the  above  remarks  do  not 
apply.  Kadiak  and  Cook's  Inlet,  northeast  of  Fort  Alexander,  have 
comparatively  colder  winters  and  drier  and  warmer  summers  than  the 
ifilands  and  coast  to  the  west  or  south  of  them.  Haying  can  be  successfdlly 
carried  on,  the  native  grasses  being  valuable  for  fodder,  green  or  dry, 
while  the  cultivated  grasses  succeed  very  well.  Barley  and  oats  have 
been  successfcdly  rai^  near  the  settlement  of  St  Nicholas,  on  Cook's 
Inlet.  There  is  no  want  of  wood ;  while  it  does  not  encroach  on  the 
lowland,  which  is  clear  of  trees  and  underbrush.  Dr.  Kellogg  says  of 
Eadiak,  ^^  various  herbs  and  grasses  clothe  the  mountains  to  their  sum- 
nits.  The  summer  climate  here,  unlike  Sitka,  is  sufficiently  fair  for 
laying.  We  saw  many  mown  valleys  firom  which  a  good  supply  of  hay 
irom  the  native  grasses  had  been  secured.  The  cattle  were  fat,  and  milk 
kbondant.  The  butter  was  yellow  and  appeared  remarkably  rich,  though 
»f  a  disagreeable  flavor,  which  might  be  owing  to  the  manner  of  making." 
?he  potatoes  are  better  than  at  Sitka,  but  do  not  attain  a  very  large 
ize.  It  has  been  mentioned  that  the  cattle  distributed  to  the  natives 
y  the  Eussian  American  Company  did  very  weU  in  Cook's  Inlet. 

Timber. — ^The  agricultural  staple  of  the  southern  Sitkan  district  is 
imber.  I  name  the  forest  trees  in  the  order  of  their  value.  The  yellow 
edar  (0.  NutkcmsiSy  Spach.)  is  the  most  valuable  wood  on  the  Paciflc 
oast  It  combines  a  fine,  close  texture  with  considerable  hardness, 
xtreme  durability,  and  pleasant  fragrance.  For  boat-building  it  is 
nsurpassed,  in  addition  to  its  lightness,  toughness,  ease  of  workman- 
kip  and  great  durability.* 

After  ascending  some  distance  the  mountain  sides  of  the  island  of  Sitka, 
he  wood,  which  appears  in  increased  denseness  before  us,  consist's 
articularly  of  a  noble  GHbLUJa  (T.  exceUaj  0.  Nuthmm.)  This  is  the 
imber  most  valued  here.  It  occurs  frequently  further  down,  but  the 
lore  predominant  spruce  trees  conceial  it  from  view )  but  here  it  con- 
titutes  almost  the  entire  timber.t  From  ita  agreeable  perfume,  it  is 
sown  to  the  Eussians  as  dmhntkj  or  scented  wood.  This  is  t^e  wood 
Mmerly  exi)orted  to  China,  and  returned  to  us  as  ^^  camphor  wood,"  &c., 
unous  for  excluding  moths.  In  repairing  old  Fort  Simpson,  a  stick  of 
his  wood,  among  the  pine  timbers  used  for  underpinning,  was  found  to 
16  the  only  sound  log  after  twenty-one  years'  trial.  A  wreck  on  the 
«ach  at  Sitka,  originally  constructed  of  this  timber,  was  found  thirty- 
wo  years  after  as  sound  as  the  day  it  was  built ;  even  the  iron  bolts 
rere  not  corroded. 

Sitka  spruce,  or  white  pine  (Aiie8  Sitkensis.)  This  tree,  well  known 
n  the  lumber  trade  of  the  coast,  attains  a  large  size,  and  is  noteworthy 
torn  its  invariably  straight  and  slowly  tapering  trunk.  The  wood  is 
K)t  so  durable  as  the  last  species,  but  is  available  for  many  purposes, 
lemlock  (Abies  MertensUmaj  Bong.)  This  species  is  often  confounded 
«rith  the  white  pine  by  lumber  dealers,  who  style  them  both  "Sitka 
ylne."  It  is  much  larger  in  its  growth  than  the  next  species,  but  some 
)otanists  consider  it  a  variety  of  the  balsam.  Balsam  fir  (Abies  Ca/iuxr 
knsiSy  Mich.)  The  wood  of  this  species  is  almost  valueless,  but  the 
)ark,  as  weU  as  the  bark  of  the  last  named,  is  used  in  tanning.  Scrub 
nne  (Fintts  contorta^  Dougl.)    This  species  seldom  grows  more  than 

*  See  Kellogg,  Bep.  Bot.  Alaska. 

\  Mertens,  letter  nom,  in  Hooker's  Bot  Misc.,  rol.  liL 
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forty  feet  clear  tronk  and  eighteen  inches  in  diameter.  It  passes  as  fu 
nordi  as  the  jonctnre  of  the  Lewis  and  the  Felly  rivers  in  the  interior, 
but  no  farther. 

Other  trees,  such  as  the  little  juniper^  wild  pear,  and  the  like,  may 
be  of  some  use,  but  from  their  small  size  or  scarcity  are  of  little    \ 
economical  value.  \ 

In  Kadiak  Dr.  KeUogg  found  the  growth  of  timber  {Abies  SUkmu)  ; 
confined  to  the  eastern  valleys  and  slopes  of  the  island.  The  largest  i 
seen  were  three  feet  in  diameter,  and  ninety  to  one  hundred  feet  lugh. 
In  the  governor's  yard  were  masts  and  spars  over  one  hundred  feet  in 
length,  scarcely  tapering  two  inches  in  thirty  or  forty  feet.  These  were 
firom  Kadiak ;  but  many  are  brought  in  rafts  from  Spruce  Island,  ten  or 
fifteen  miles  ofiC 

The  wooded  district  comprises  the  whole  Alexander  Archipelago,  and 
the  mainland  north  to  Lituya  Bay;  from  this  point  to  Prince  WilliMi 
Bound  little  is  known  of  the  character  of  the  timber;  out  in  the  latftr 
locality  fine  timber  abounds,  and  also  in  the  interior. 

GENERAL    SUMMARY. 

While  in  the  Toukon  territory  we  cannot  look  for  self-supporting  ag- 
ricultural districts,  nor  reasonably  expect  any  one  to  obtain  a  sustenance 
by  farming  alone,  still  the  settler  called  there  to  develop  the  resources 
of  the  country,  be  they  lumber,  fish,  or  furs,  may  have  milk  in  his  toa^ 
and  many  vegetables  on  his  table,  if  he  possess  the  energy  and  knowl- 
edge to  make  the  most  of  his  opportunities.  It  will  not  be  neceesarr 
for  him  to  rely  on  the  products  of  the  chase  alone,  if  he  wiU  but  take 
the  necessary  care  to  provide  shelter  for  his  cattle*  and  to  cut  the  pewO' 
nial  grasses  which  cover  the  prairies  and  lowlands  tor  their  fodder  during 
the  winter. 

In  the  Aleutian  district  is  situated  the  larger  proportion  of  arable  lands, 
and  in  this  and  the  northern  part  of  the  Sitkan  district  the  climatic  con- 
ditions are  the  most  favorable  in  the  territory.  Their  resemblance  to 
the  conditions  which  prevail  in  Northwestern  Scotland  and  its  islands 
has  been  already  demonstrated  at  length ;  and  the  capability  of  thii 
district  for  agriculture  may  therefore  be  reasonably  inferred.  Oats  dsA 
barley,  possibly  wheat  and  rye,  may  succeed  on  these  islands.  Their 
abundant  capacity  for  producing  root  crops  of  good  quality,  except  poi- 
sibly  potatoes,  may  be  considered  as  settled.  That  cattle  wiQ  do  weB 
there  is  no  doubt ;  and  the  Pacific  coast  may  yet  derive  its  best  butttf 
and  cheese  from  the  Aleutian  and  Northern  Sitkan  district.  Sheep^ 
goats  and  swine  have  not  been  thoroughly  tried  as  yet,  but  the  infeienoe 
is  that  they  also  would  succeed. 

Most  of  the  berries  found  in  thei  Youkon  territory  are  common  to  tb6; 
Aleutian  district,  and  the  climate,  except  frt)m  its  moisture,  presents  no 
obstacles  to  the  success  of  some  kinds  of  fruit  trees.  It  is  to  be  hoped 
that  some  one  will  try  the  experiment.  These  islands,  with  the  countiy 
around  Cook's  Inlet,  are  unquestionably  the  best  agricultural  region  in 
our  new  possessions. 

The  resources  of  the  southern  Sitkan  district  lie  apparently  entirdy 
in  its  timber.  This  is  unquestionably  needed  on  the  Pacific  slope,  and 
is  a  most  valuable  acquisition.  No  better  lumbering  district  could  be  itt- 
agined  with  water  transportation  everywhere,  and  mountain  sides  so 
steep  ttiat  a  slide,  easily  made  of  comparatively  worthless  timber,  will 
conduct  the  more  valuable  logs  directly  to  tiie  water  side. 

Some  vegetables  will  be  raised  in  the  ftiture  as  in  the  past ;  and  some 


f 
BEPOBT  UPON  AGRICULTURAL  RESOURCES  OF  ALASKA.      187 

Stock  will  be  kept  in  ibis  part  of  Alaska,  but  expectations  should  be 
moderate.  To  the  northern  part  of  this  district  the  remarks  on  the 
Aleutian  district  will  apply. 

Many  reports  may  be  found  in  circulation,  even  in  official  documents, 
in  regard  to  Alaska,  which  have  very  little  foundation.  It  is  believed 
that  in  this  report  nothing  is  asserted  which  is  not  susceptible  of  easy 
prooC  It  may  b^  said  that  Massachusetts  has  never  exported  any  native 
productions  except  granite  and  ice.  Alaska,  on  the  contrary,  if  we  die- 
ttigg  the  fabulous  stories  of  fossil  ivory,  and  gold  and  silver,  may  be 
able  in  course  of  time  to  give  not  only  ice,  marble,  coal,  and  ship  tim- 
ber, but  butter  and  cheese,  mutton  and  beef.  Pernaps  more  palatable 
Bruit  may  take  the  place  of  the  cranberries,  which  have  already  found 
their  way  to  San  Francisco  markets. 

The  illustrations  accompanying  the  report  are  reduced  from  the  botan- 
cal  illustrations  of  Baron  Kittlitz,  by  the  well-known  artist  Miss  B.  B. 
Greene,  and  represent  a  characteristic  scene,  illustrating  the  vegetation 
>f  each  of  the  three  districts  mentioned  in  this  report 

In  the  compilation  of  the  following  list  of  useful  plants  indigenous  to 
yaska  I  am  indebted  for  assistance  to  Mr.  Wright,  of  the  botanical 
|[arden  at  Cambridge,  Dr.  Rothrock,  and  Dr.  0.  C.  Parry.  It  is  short, 
containing  only  one  hundred  and  eighteen  species,  including  grasses. 

•  * 

USEFUL  INDIGENOUS  ALASKAN  PLANTS. 

lepatica  triloba,  Ohaix. — Sitka. 

3optis  trifolia,  Sal. — Sitka. 

}optis  asplenifolia,  Sal. — Sitka. 

Lconitum,  var.  delphinifolium. — Sitka  to  Point  Barrov. 

il^asturtium  palustre,  D.  0. — Youkon.  * 

}ochlearia  fenestrate  R.  Br. — Norton  Sound. 

inum  perenne,  L. — Youkon. 

bifolinm  repens,  L. — Sitka. 

Athyrus  maritimus.  Big.— Sitka. 

ledysarum  Mackenzii,  Eich. — Youkon. 

iubus  sx>ectabilis^  Pursh. — Sitka.    Kadlak. 

L  arcticus,  L. — Kotzebue  Sound. 

i.  ])edatus,  Sm. — Sitka. 

i.  chamoemorus,  L.— Sitka. 

I,  Nutkanus,  Mog. — Sitka. 

Bosa  cinnamomea,  L. — Youkon. 

?yru8  rivularis,  Dougl. — Sitka. 

P.  sambucifolia,  Cham. — Sitka. 

Kbes  rubrum,  t*.  Youkon. 

EL  Hudsonianum,  Rich. — ^Youkon. 

L  prostratum,  L.  Herb. — Sitka. 

L  bracteosum,  Dougl. — Sitka. 

EL  lacustre,  Pursh. — Pt.  Barrow :  fruit  poor. 

irchangelica  officinalis,  Hoff. — Sitka,  &c. 

L  Omelini,  D.  C. — Sitka,  islands,  &c. 

Panax  horridum.  Smith. — Sitka. 

Sambucus  pubens,  Michx. — Sitka. 

(Valeriana  dioica,  Li. — Norton  Sound. 

'^accinium  vitis  idaja,  L. — Sitka,  Youkon. 

ir.  myrtilloides.  Hooker. — Sitka. 

r.  myrtillus,  L. — Sitka. 

V.  Chamissonis,  Bong. — Sitka  and  Unalaska. 


f 

188  AGRICULTUEAL  REPOKT. 

V.  oyalifolinin,  Smitli. — Sitka. 

V.  parvifolium.  Smith. — Sitka. 

V.  salicinum,  Cham. — Unalaska. 

V.  csBspitosom,  Miohx. — Sitka. 

V.  nUginosum,  L.— Sitka  and  northward. 

Viburnum  vulgaris^  L. — Sitka  and  northwawL 

Arctostaphylos  alpina,  Spr. — Sitka  and  northward*     • 

A.  uva  ursi,  Spr. — Unalaska  and  northward. 
Gentiana  amarella^'  L. — Sitka. 

Oxyria  reniformis,  Hook. — Sitka  and  northward* 
Bumex  salicifolius,  Weinm. — Sitka. 

B.  acetosa^  L. — ^Kotzebue  Sound* 

B.  domesticus,  Hartm.— Sitka,  northward. 

Polygonum  viviparum. — Sitka,  northward. 

Empetrum  nigrum,  L. — Sijtka,  northward. 

Myrica  Oale.  L. — Sitka. 

Abies  Ganaaensis,  Michx. — Sitka. 

4.  Mertensiana,  Bong. — Sitka. 

A.  Sitkensis,  Bong. — Sitka. 

A.  alba,  Michx. — ^Youkon. 
Pinus  contorta,  Dougl. — Sitka. 

Larix  Dahurica,  Jlert. — Kadiak  f  Youkon. 

Cupressus  NutRsensis,  Sj^ach. — Sitka. 

Juniperus  communis,  var.  alpina.— Sitka. 

Fritillaria  Kamtschatkensis,  Fisch. — Sitka,  northward* 

Allium  schoBuoprasum,  L. — ^Youkon. 

Veratrum  Escholtzii,  Gray.— Sitka. 

Hordeum  pratense,  L. — Sitka. 

H.  jubatum,  L. — ^Youkon. 

Elymus  Sibiricus,  L. — Sitka. 

E.  arenarius,  L. — ^Norton  Sound. 

E.  mollis,  Trin. — Sitka,  northward. 
Triticum  repens,  L. — Kotzebue  Sound. 
Festuca^  ovina,  L. — Kotzebue  Sound. 

F.  rubra,  L. — Sitka  and  northward. 

F.  subulata.  Bong. — Sitka. 
Bromus  ciliatus,  L. — ^Kotzebue. 

B.  subulatus.  Led. — ^Unalaska. 
B.  Aleutensi^Trin. — ^Unalaska. 

B.  Sitkensis,  feong. — Sitka. 
Poa  stenantha,  Tnn. — Unalaska. 
P.  flavicans.  Sed. — ^Unalaska. 

P.  arctica,  K.  Br. — Sitka  to  Kotzebue. 

P.  cenisia.  All. — Sitka  to  Kotzebue. 

P.  rotundata,  Trin. — ^Unalaska. 

P.  nemoralis,  L. — Kotzebue. 

P.  annua,  L. — Sitka. 

P.  pratensis.  L. — Kotzebue. 

Colpodium  rulvum.  Led. — Kotzebue. 

Dupontia  psilosantha,  Bupr. — Kotzebue. 

Gatabrosa  aquatica,  Beauv. — Sitka,  Kotzebua 

C.  algida,  Fries. — Kotzebue. 
Atropis  maritima,  Led.— Sitka. 
A.  angustata.  Led. — ^Kotzebue. 
Glyceria  a^uatica.  Smith. — Sitka. 

G.  glumans.  Led. — Sitka,  Kotzebue. 
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[ierochloa  borealis,  B.  &  S. — Kotzelme. 

[.  alpina,  B.  &  S. — Kotzebne. 

MBetum  subspicatum,  Trin.— Kotzebue 

?.  sesqulfloram,  Trin. — ^Unalaska. 

!].cemaiim,  Trin. — Sitka. 

Ura  caBspitosa,  Trin. — ^Unalaska. 

yra,  var  Bottnica,  Trin. — Sitka. 

L  arctica,  Trin. — Sitka,  Unalaska. 

L  atropurpnrea,  Scheele.— Sitka^  Unalaska. 

3alamagrostis  Alentica,  Trin. — Sitka,  Unalaska, 

3.  pnrporescens,  B.  Br. — ^Youkon. 

3.  strigosa^  Walil. — Sitka. 

3.  Laponnica,  Trin. — Unalaska. 

3.  neglecta,  Gaert. — Kotzebue  Sound. 

3.  Canadensis,  Beauv. — Kotzebue  Sound. 

3.  Langsdorfii,  Trin. — Kotzebue  Sound. 

bctagrostis  latifoUa,  Led. — Kotzebue  Sound. 

3i2uia  latifolia,  Led. — Sitka. 

kgrostis  aeqiiivalvis,  Trin. — Sitka. 

L  exarata,  Trin. — Sitka. 

L  geminata,  Trin. — ^Unalaska. 

L  laziflora,  B.  Br. — ^Unalaska. 

^lileum  pratense,  L. — Sitka,  Fort  Simpson. 

'.  alpinum,  L. — ^Kotzebue,  Sitka. 

Iox)ecurus  alpinus.  Trin. — ^Kotzebue. 

Other  species  will  no  doubt  be  added  to  this  list  upon  more  careful 

d  extensive  exploration. 

WILLIAM  H.  DALL, 
Ion.  Horace  Oafron,  Commissioner, 


REPORT  OF  THE  EDITOR. 


Sm :  The  abandonment  of  the  long-continued  usage  of  admitting  Toln- 
minous  and  desultory  essays  into  the  annual  report  of  the  Department, 
which  was  contemplated  and  in  part  accomplished  in  the  volume  for 
1867,  is  made  complete  in  the  present  issue.  It  was  difficult  to  recognize 
the  propriety  of  competing  with  private  publishers  in  the  presentation  of 
exhaustive  treatises  upon  special  topics,  written  by  private  individuals, 
and  in  no  sense  official,  however  valuable  or  complete  the  information 
presented. 

While  the  domain  of  book-making  and  newspaper  enterprise  was 
invaded,  the  matter  itself  was  not  always  of  the  kind  contemplated  by 
the  organic  act  requiring  reports  upon  agricultural  progress  and  investi- 
gation. The  essay  was  the  work  of  a  single  mind,  covering  a  limited 
field  of  observation,  and  prepared  with  the  aid  of  private  resources  only.  ] 
It  was  not  a  statement  of  results  of  Department  labor  and  investigatioiL  | 
It  was  not  legitimately  an  official  report. 

It  is  believed  that  the  present  system  will  command  the  approbation 
and  appreciation  of  intelligent  agriculturists.    The  annual  report  of  the 
Department  of  Agriculture  wiU  consist  of  the  reports  of  the  Conunis- 
sioner  and  of  division  officers  and  special  agents  of  the  Department,  in- 
cluding, under  the  report  of  the  editor  of  the  annual,  digests  of  the 
researches  of  the  office,  upon  special  and  timely  topics,  demanded  by 
the  exigencies  •f  the  hour,  and  illustrative  of  the  direction  of  rural  effort 
and  of  the  progress  of  the  time.    Such  investigations  may  be  made  with   i 
the  aid  of  a  ktfge  corps  of  regular  and  special  coiTCspondents^  of  the  j 
State  and  local  societies  representing   agriculture  and  horticulture,  j 
and  of  the  diplomatic  representatives  of  this  country  abroad,  (who  are  | 
extremely  courteous  in  forwarding  voluntary  information  and  in  respond-  j 
ing  to  special  inquiries,)  as  well  as  of  experts  in  any  line  of  research 
desired,  who  may  be  employed  to  compile  and  enlarge  the  matter  in  pes-  ] 
session  of  the  Department    Thus  the  work  may  not  be  deprived  of  the  i 
skill  of  individuals  learned  in  some  specialty,  while  its  unity  and  con-  * 
sistency  are  not  marred  by  views  from  many  standpoints  and  irreconcil- 
able differences  in  statements  of  fact  and  of  opinion. 

In  this  connection  it  is  proper  to  state  that  the  statistics  of  this  office 
upon  Roads  and  Road  Laws  were  digested  and  the  subjeet  reviewed,  as 
presented  in  these  pages,  by  John  Wilkinson,  of  Baltimore,  landscape 
gardener  and  civil  engineer.  To  Dr.  Lee,  of  Tennessee,  the  Department  is 
indebted  for  information  presented  in  Concentrated  Fertilizers  in  the 
southern  States ;  to  Thomas  S.  Pleasants,  of  Virginia,  for  matter  con- 
cerning the  Mineral  Resources  of  Virginia ;  to  W.  S.  Clark,  president 
of  the  Massachusetts  College,  for  the  lustory  of  that  institution ;  to  G. 
S.  Wagner,  of  the  Bee  Journal,  for  analysis  of  Department  statistics 
u]X)n  bee-keeping ;  and  to  John  S.  Hittell,  of  California,  for  the  matter 
relating  to  silk  culture  in  that  State.    The  Department  is  also  indebted 
to  thousands  of  regular  and  volimteer  correspondents,  who  labor  without 
reward  for  the  advancement  of  their  favorite  calling,  and  whose  records 
of  experience  and  statements  of  fact  are  embodied  in  the  matter  pre- 
sented in  the  following  pages,  as  compiled  by  the  editor  of  this  volume 
and  his  assistants. 

J.  R.  DODGE. 
•Hon.  HoBAGE  Oapeon,  Commissioner. 
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DEPARTMENT  BUILDING  AND  GROUNDS. 


he  new  building  of  the  Department  of  Agriculture  is  one  hundred  and 
mty  feet  long  by  sixty-one  feet  deep,  and  consists  of  a  finished  base- 
t,  three  ftill  stories,  and  Mansard  roof.  Designed  in  the  renaissance 
b  of  architecture,  the  front  presents  a  center  buiUling  with  main  en- 
ce,  flanked  by  two  projecting  wings.  The  material  is  pressed  brick, 
I  brownstone  base,  belts,  trimmings,  and  cornices.  Walking  over  a 
it  of  swelled  granite  steps,  the  visitor  passes  thiough  the  main  door, 
ik  and  ash  wood,  into  an  octagonal  vestibule  of  twenty  feet  square 
sixteen  feet  high,  the  floor  of  which  is  laid  with  rosettes  and  bor- 
of  encaustic  tiles,  and  the  sides  paneled  in  encaustic  paint.  The 
Qg  is  decorated  with  fresco  work,  around  a  center,  representing  an 
►r  of  vine  foliage,  and  held  by  American  eagles  with  spread  wings; 
esque  ornaments  are  sprung  with  four  medallions  illustrating  in 
,  by  landscape,  Ught  eflect,  and  human  figuies,  spring,  morning, 
childhood ;  summer,  noon,  and  youth  ^  autumn,  evening,  and  mature 
winter,  night,  and  old  age. 

round  a  wide  corridor,  similarly  finished,  but  in  plain  style,  are 
ped  office  rooms  of  twenty  by  twenty  feet  in  size.  The  reception 
I  is  chastely  decorated,  while  the  chief  clerk's  room  is  finished  with 
ipparently  solid  molded  and  paneled  wainscot  in  curly  walnut, 
Dgany,  and  maple,  covering  the  height  of  side  walls,  surmounted  by 
i^d  stucco  cornice  and  a  ceiling  in  complementary  colors.  This 
scot  is  a  specimen  of  the  "Americiin  wood-hanging,"  which  is  an 
[cation  of  wood  to  the  plastered  walls.  The  wood  is  prepared  in 
8  of  different  lengths,  of  about  the  thickness  of  paper,  and  is  placed 
L  the  walls  by  paper-hangers.  The  adjoining  otfice  of  the  Com- 
ioner  is  done  in  the  same  material,  but  in  a  higher  style  of  the  art, 
lanels  of  rich  bird's-eye  maple  being  bordered  by  friezes  of  mahog- 
and  blistered  walnut,  alternating  with  fancy  paneled  pilasters  in 
ogany  and  satin  wood,  all  parted  by  curly  maple  and  set  off  by  gilt 
8.  This  series  of  rooms  is  completed  by  the  private  office  of  the 
missioner,  finished  in  plain  library  style,  with  friezes  of  birch,  bor- 
of  black  walnut,  and  panels  of  mountain  ash.  The  rooms  for  cler- 
purposes  are  finished  in  plain  encaustic  oil  painty  with  frescoed 
igs — all  in  different  colors.  The  western  end  of  this  story  is  occu- 
by  the  library,  which  is  furnished  with  mahogany  cases;  and  a  suite 
cms  on  the  eastern  terminus  is  devoted  to  laboratory  purposes,  where 
lunbersome  apparatus  is  dispensed  with;  and  an  ample  supply  of 
famishes  tiie  modem  heating  power. 

double  flight  of  fire-proof  stairs,  of  wrought  and  cast  iron,  in  the 
3r  of  the  building,  and  opposite  the  vestibule,  lit  by  a  grand  win- 
glazed  with  stained  glass,  leads  to  the  second  story,  the  main 
sntral  part  of  which  is  appropriated  to  the  Museum  of  Agricul- 
a  haU  one  hundred  and  two  feet  in  length,  fifty-two  feet  in  width, 
twenty-seven  feet  high.  There  are  three  large  entrance  doors, 
K  by  twelve  feet,  of  artistic  design.  The  size  and  style  of  the  ten 
ows,  each  seven  by  sixteen  feet,  partake  of  the  character  of  the 
5m  exhibition  palaces.  The  hall  is  crowned  by  a  bold  coved  stHCCO 
ice,  the  lines  of  which  are  broken  rhythmically  by  heavy  brackets, 
e  Bculptnie  of  which  colossal  Indian  busts  form  prominent  feat- 
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ores.  The  grand  cove  itself  is  adorned  by  a  chain  formed  of  festoons 
and  groups  of  flowers  and  fniits  with  medallion  shields,  into  which  the 
escutcheons  of  the  United  States,  surrounded  by  those  of  the  thirty-seven 
States  of  the  Union  in  chronological  succession,  are  worked.  The  eeil- 
ing  is  divided  into  fifteen  heavily  molded  panels,  the  centers  of  which 
are  occupied  by  rosettes  conforming  with  each  otW  in  general  outlme, 
but  each  having  distinct  details.  The  colors  of  the  hall  are  in  neatral 
tints,  which  are  diversified  mainly  by  the  heraldic  colors  of  the  escutch- 
eons. The  fiimiture  of  the  hall  consists  of  elegant  glass  cases,  with 
solid,  dust-proof  walnut  frames,  surmounted  by  architraves,  friezes,  and 
cornices,  bearing  carved  volutes  with  intermediate  vases  and  bnsts. 
Perhaps  the  most  noticeable  piece  of  furniture  is  the  redwood  table,  the 
top  of  which,  seven  and  a  half  by  twelve  feet,  is  formed  of  the  l^^t 
plank  in  the  world,  sent  to  the  Department  from  Califomia. 

At  the  western  terminus  of  the  museum  are  located  the  working  rooms 
of  the  entomologist,  and  a  room  of  extra  size^  containing  in  walnut  cases 
a  valuable  herbarium.  At  the  eastern  termmus  of  the  museum  are  tiie 
rooms  of  the  statistician. 

The  third  story  of  the  building  contains  rooms  for  miscellaneous  pur- 
poses, assorting  and  putting  up  seeds,  &c.,  and  is  in  direct  and  easy 
communication  with  the  basement  by  means  of  a  large  elevator. 

The  whole  building  is  heated  by  steam,  two  boilers  thirteen  feet 
long  by  forty-eight  inches  diameter  being  located  in  a  fire-proof  apart- 
ment of  the  basement.  Most  of  the  rooms  are  heated  by  circulated  air 
passing  from  outside  through  coils  of  steam  pipes  in  the  basement,  and^ 
ascending  in  tin-lined  flues,  which  feed  the  registers  in  the  rooms, 
room  has  an  independent  heating  power. 

The  whole  work  has  been  executed  under  the  superintendence  of  Mr»| 
Adolph  Cluss,  the  architect. 

GROXJKDS  OF  THE  DKPABTMENT  OP  AGEICIILTUEE. 

For  the  purpose  of  preventing  dampness  in  the  walls,  a  water-tii 
concrete  walk  closely  surrounds  the  building;  opposite  the  prind] 
front  this  concrete  sur&ce  is  fifty  feet  in  width  the  entire  lengtii  of 
building,  thus  giving  ample  room  for  the  approach  and  departure  of 
riages.    The  space  in  the  immediate  front  is  laid  out  as  a  strictly 
metrical  flower  garden  with  architectural  appendages,  such  as  vases 
statuary.    It  is  divided  by  a  terrace  wall,  to  be  ornamented  with 
balusters  and  pediments  for  the  reception  of  plant  vases;  communic 
tion  with  the  lower  garden  being  provided  by  stone  steps,  the  whol 
forming  a  proper  arrangement  for  the  harmonious  connection  of  ' 
building  and  its  surroundings.    This  connection  is  maintained  at 
ends  by  large  growing  trees,  but  the  immediate  front  will  be  kept  ope%| 
thus  avoiding  the  common  error  of  preventing  the  building  from 
viewed  as  an  architectural  design,  a  fault  painfiQly  apparent  in  maofl 
fine  structures,  in  which  beauty  or  their  architectural  features  is  whoDyf 
lost  by  dense  growths  of  trees  and  shrubbery.. 

The  plant  houses  are  located  west  of  the  Department.    The  desi^ 
includes  a  range  of  glass  structures  with  a  front  three  hundred  and  twent 
feet  in  length  by  thirty  feet  in  width.    These  include  apartments 
the  culture  of  exotic  fruits,  of  which  a  collection  is  being  formed  for 
complete  series  of  the  citnis  family,  a  class  of  fruits  now  extensively| 
produced  in  Florida  and  other  southern  States,  of  which  family  sev< 
fine  varieties  of  oranges  and  lemons  have  already  been  introduced  mi 
propagated  for  trial  in  this  country,  and  for  a&  extensive  collectioTi 
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Lcal  plants,  also  those  fumisliiiig  textile  fibers,  useful  gums,  sugars, 
dyes.  Structures  for  orchard  houses,  cold  graperies,  and  other  pur- 
B,  are  to  be  extended  in  the  rear;  the  entire  design  forming  a  com- 
and  economic  arrangement  specially  adapted  to  the  various  purposes 
omplated  in  its  erection* 

le  largest  portion  of  the  inclosed  area  upon  which  the  building  is 
;ed  wHl  be  appropriated  to  an  arboretum  or  a  collection  of  hardy 
I  and  dirubs.  While  these  are  planted  in  accordance  with  a  botani- 
ystem,  each  order  and  tribe  of  plants  being  united,  yet  the  landscape 
t  has  been  carefully  studied,  thus  producing  a  combination  altogether 
1,  that  of  forming  pleasure-ground  sceneiy,  and  retaining  a  strict 
imatic  classification  of  the  trees  and  shrubs  employed  in  produdngit. 
)ont  ten  acres  are  set  apart  for  experimental  purposes,  for  testing 
ties  of  small  fruits,  seeds,  and  for  the  propagation  and  cultore  m 
^plants. 

13 
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HEDaES  AUTD  HEDGE  PLANTS. 

Iflv©  fences,  as  they  are  very  properly  termed,  have  long  been  held  in 
high  estimation  for  inclosures  when  plants  snitable  for  the  pnrposecooldbe 
secured.  The  maintenance  of  efficient  fencing  is  a  heavy  tax  upon  all 
who  occupy  land,  and  the  cost  is  greatly  increased  when  the  materials 
are  difficult  to  procure,  and  require  frequent  repairs.  If  the  chronologi- 
cal history  of  fences  should  ever  be  written,  it  might  be  divided  into  thwe 
epoctis :  the  temporary,  the  equivocal,  and  the  permanent ;  or  the  period 
of  the  wooden  fence,  the  live  fence,  (possibly  including  the  wire  fence,) 
and  the  fence  of  stone.  To  obtain  a  good  hedge  requires  a  suitable 
plant,  care  in  its  formation,  and  proper  keeping  afterwards.  Neglect  (rf 
any  one  of  these  essentials  will  prove  fatal  to  the  object  in  view,  whethff 
as  a  protection  against  depredators  or  as  a  shelter  for  ameliorating 
local  climates. 

For  farm  hedges  there  are  only  two  plants  which  can  be  considered  as 
being  peii'ectly  satisfactory.  These  are  the  Osage  orange  and  the  hon^ 
locust.  Tlie  Osage  orange  f Madura  aurantiojca)  is  perhaps  to  b^  pre- 
'  ferred  in  localities  where  it  is  sufficiently  hardy.  It  is  cheaply  produced, 
of  rapid  growth,  thickens  its  branches  freely  when  pruned,  has  formida^ 
ble  thorns,  is  not  liable  to  insect  injuries,  not  eaten  by  cattle,  and 
grow  in  any  soil  of  ordinary  fertility.  The  honey  locust  fOledii 
ti'iacanthosj  is  a  good  plant  in  more  northern  localities,  where  the  Os 
orange  is  destroyed  by  cold.  It  is  also  well  supplied  with  thorns,  is 
rapid  growth,  and  will  make  a  fence  as  soon  as  the  other.  It  has 
beautiful  and  delicate  foliage,  and  is  more  robust,  but  less  dense, 
the  Osage — which  is  rather  an  advantage  than  otherwise  for  a  si 
fence.    Some  of  the  best  hedges  in  the  country  are  of  this  plant 

Seeds  or  plants  of  either  of  the  preceding  are  easily  obtained ;  bi 
where  time  is  a  matter  of  consideration,  it  will  be  advisable  to  proci 
plants,  which  are  now  produced  in  large  quantities  by  nurserymen, 
sold  at  prices  much  less  than  the  cost  of  growing  them  on  a  small 
It  is  scarcely  possible  to  form  a  good  hedge  by  sowing  the  seed  on 
position  which  the  hedge  is  to  occupy.    The  casualties  of  growth 
certainly  produce  many  weak  plants  that  will  be  eventually  destroyed! 
their  stronjjer  neighbors,  leaving  unsightly  blanks,  and  greatly  dimir'' 
ing  the  uniform  efficiency  of  the  hedge.    When  the  plants  are  proi 
assorted  as  to  size  before  setting,  an  equality  of  growth  is  at  oi 
established. 

In  preparing  the  soil  for  a  hedge-row,  a  breadth  of  three  to  four 
wUl  be  amply  sufficient.  If  plowed,  the  ridges  should  be  thrown  toi 
the  center,  forming  a  slightly  mounded  finish.  In  stiff  soils  this  can 
done  to  a  greater  advantage  in  autumn  by  throwing  the  furrpws  on 
side  from  the  center  of  the  hedge  line,  so  that  the  fit)sts  of  winter 
penetrate  and  loosen  the  subsoil;  and  then  throwing  ihem  together 
spring,  to  be  ready  for  planting. 

The  best  distance  to  set  plants  is  from  ten  to  fourteen  inches  aj 
and  in  a  single  row.    On  poor  soils,  or  for  a  mere  ornamental  divic 
hedge,  the  closer  distance  may  be  adopted  j  and  for  a  strong  fence, 
on  rich  soils,  the  wider  will  not  be  too  great.    They  may  be  set  either  i 
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bM  or  spring,  according  to  the  location.  If  the  position  is  elevated,  and 
the  soil  naturally  dry,  fall  planting  is  to  be  preferred ;  in  low  positions, 
or  in  wet  soil,  spring  planting  is  safer,  as  the  plants  are  liable,  in  such 
soils,  to  be  thrown  out  of  the  ground  during  winter.  Even  in  wet  soils, 
however,  the  practice  of  plantiug  in  the  faU  has  of  late  been  adopted, 
and  with  perfect  success,  by  placing  the  plants  in  a  slanting  position, 
instead  of  au  upright  one,  and  covering  them  slightly  with  litter.  No 
hedge  will  be  perfectly  satisfactory  in  soils  saturated  with  water  during 
winter. 

The  perfection  of  a  hedge,  even  with  the  best  plants,  depends  alto- 
gether upon  the  treatment  it  receives  in  its  early  growth.  Neglect  in 
pnming,  duriug  this  period,  can  seldom  be  reme^ed  in  after  years ; 
and  to  this,  more  than  to  any  other  cause,  failures  in  forming  good 
hedges  may  be  attributed.  A  brief  statement  of  the  i^rinciples  involved 
in  forming  them  will,  therefore,  be  given. 

The  only  form  in  which  a  hedge  can  be  kept,  to  be  of  service  a«  a 
rence,  is  that  of  a  pyramid.  When  it  has  attained  a  height  of  five  feet. 
It  should  be  at  least  three  feet  wide  at  the  base  or  surface  of  the 
sround.  All  pruning  must  be  directed  with  a  view  to  securing  this 
mnL  When  the  plants  are  £b:st  set  out,  they  should  be  pruned  back 
mO  within  three  inches  of  the  ground,  and  allowed  to  grow  undisturbed 
luring  the  first  season,  their  growth  in  the  meantime  being  encouraged 
Hv  judicious  cultivation.  At  the  termination  of  the  yearly  growth,  the 
liants  should  again  be  pruned  down  to  within  four  inches  of  the  first 
inming,  and  the  side  shoots  below  this  point  also  be  removed  to  withio 
in  inch  of  the  main  stem.  This  severe  pruning  of  the  branches  will 
live  to  the  roots  a  vigorous  growth ;  and,  when  the  buds  burst  in  spring, 
rtrong  shoots  will  immediately  follow.  During  this  second  year's  growtili 
■he  hedge  may  bo  partially  shaped  by  repressing  the  growth  of  the 
Wrongest  x>erpeQdicular  shoots,  and  encouraging  those  of  horizontal 
tedency.  Practically  this  is  accomplished  by  going  over  the  plants 
Iboat  the  end  of  June,  and  cutting  all  upright  shoots  back  to  a  point 
Iboat  eight  inches  above  the  previous  winter  pruning,  taking  care  not 
b  disturb  a  shoot  or  leaf  on  the  side  branches  below  that  point  In 
ftofl  catting  back  the  upright  shoots,  the  side  growth  will  be  increased, 
|nd  a  breadth  of  base  secured,  which,  at  this  stage  of  growth,  is  the 

rb  important  point  of  all.    In  the  following  winter  the  hedge,  if  it 
progressed  at  all  favorably,  may  be  pruned  down  to  fourteen  inches 
height  from  the  ground  surface,  with  the  horizontal  branches  extend- 
from  nine  to  twelve  inches  on  each  side.    The  principles  of  pruning 
that  growth  is  repressed  by  summer  trimming,  and  encouraged  by 
after  the  leaves  have  fallen.    By  keeping  these  facts  in  mind, 
practiciug  accordingly,  the  shaping  of  a  hedge  is  only  a  work  of 
The  lower  branches  can  always  be  retained  as  healthy,  and  pro- 
as much  density  of  foliage  as  the  upright  portion  of  the  plants, 
Uie  pyramidal  form  is  strictly  maintained;  but  if,  at  any  time,  the 
ight  growth  predominates,  the  lower  limbs  will  proportionately  lose 
/)T.    The  upright  shoots  should,  therefore^  be  pruned  dlring  summer. 
order  to  weaken  the  growth  at  that  pomt,  and  to  strengthen  ana 
the  base  of  the  hedge  vigorous  and  close.    The  principal  i^runing 
the  lower  branches  should  be  performed  during  winter. 
This  is  the  only  way  in  which  a  hedge  can  be  made  that  vnU  be 
ve  as  a  fence ;  and  the  neglect  of  the  principles  here  suggested  is 
lly  the  origin  of  the  conflicting  opinions  with  regard  to  the  value 
efficiency  of  hedges  as  farm  fences.    They  may  receive  son^e  atten- 
for  a  year  or  two,  but  when  it  becomes  thoroughly  understood  that 
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they  cauuot  be  presented  unless  trimmed  daring  summer,  when  attention 
is  wholly  given  to  ordinary  crops,  farmers  are  not  always  disposed  to 
give  hedges  the  attention  necessary  to  keep  them  in  good  condition;  and 
ttierefore  they  fail  to  be  of  service.  It  should,  however,  be  remembered 
that,  as  the  hedge  becomes  perfect,  the  yearly  labor  to  keep.it  in 
order  gradually  becomes  less ;  and  at  no  time  does  it  require  so  much 
labor  as  that  required  to  keep  a  common  wooden  fence  in  goed  repair. 

For  purposes  of  protection  and  shelter  to  gardens,  or  as  dividing  lines 
in  the  grounds  of  country  and  suburban  residences,  hedges  are  of  the 
greatest  utility.  For  these  purposes  there  is  an  extensive  choice  of 
plants,  both  evergreen  and  deciduous.  A  well-grown  evergreen  hedge 
is  found  to  be  as  congenial  a  protection  for  the  garden  as  a  brick  wai. 
The  commercial  value  of  shelter,  in  accelerating  early  crops,  is  net  so 
generally  known  as  it  deserves  to  bo ;  yet  it  is  fully  appreciated  and 
adopted  by  many  of  the  most  successful  cultivators ;  and,  as  a  means  of 
arresting  drying  winds  and  lessening  evaporation  in  level  tracts  desti  \ 
tute  of  trees,  no  just  estimate  can  be  made  of  the  intrinsic  value  of  | 
close-foliaged  hedges.  ] 

Among  evergreen  plants  the  Noi'way  spruce  (Abies  excelsa)  is  the  j 
most  valuable  where  a  high,  strong  wind-break  is  necessary ;  and,  for  | 
the  purposes  of  sheltering  orchards  and  vineyards,  it  is  unsurpassed. 
It  will,  in  time,  form  a  very  close  and  compact  hedge  when  trunmed; 
but  to  produce  an  effective  shelter  in  the  shortest  period,  the  plants 
should  be  set  four  to  six  feet  apart  in  the  row  or  line,  and  allowed  to 
grow  undisturbed,  so  far  as  pruning  is  concerned,  until  the  leading  or 
top  shoot  reaches  the  required  height.  Then  by  merely  trimming  tJw 
top,  so  as  to  keep  it  at  this  height,  the  side  branches  will  spread  and 
interlace,  forming  a  screen  quito  as  effective  and  more  beautibl  than  a 
closely-clipped  hedge. 

For  general  purposes,  perhaps  the  most  useful  plant,  all  things  ooibj 
sidered,  for  an  evergreen  hedge,  is  the  American  arbor-vit»  f  TH" 
occid4mtali8.)    Its  habit  of  changing  to  a  dingy  brown  color  aurii 
winter  is  a  fault  easily  overlook^,  and  more  than  compensated  by  it»| 
numerous  good  qualities.    It  is  a  plant  of  free  growth,  readily  twi*^] 
planted,  of  comparatively  small  cost^  and  grows  well  in  any  good  i  ' 
but  preferably  in  a  clayey  loam.    Plants  of  one  foot  in  height, 
twelve  to  fourteen  inches  apart,  will  reach  five  feet  in  as  many  ye 
The  variety  Sibirica  is  more  compact  in  growth,  and  forms  a  perft 
and  shapely  hedge,  without  any  trimming  whatever. 

The  most  beautiful  and  graceful  hedges  are  formed  by  the  h< 
spruce  (Abies  Canadensis.)    Although  sometimes  of  slow  growth 
removal,  yet  it  develops  rapidly  when  once  fairly  established.    Not 
can  exceed  the  beauty  of  its  pendant  branches  of  delicate  foliage; 
no  other  plant  will  admit  of  shearing  into  so  dense  a  wall  of  green 
this.    For  a  dividing  line  in  the  pleasure  ground  or  flower  garden  it 
most  admirably  suited. 

Wlien  such  beautiful,  hardy  evergreens  as  Cuprcssus  Latcsoniiwa 
Cupressus  NxSlcaensis  become  more  plentiful,  and  can  be  procured . 
quantities  at  reasonable  prices,  they  will  be  largely  employed  as  hedj 
plants  of  the  most  select  and  choice  kinds. 

There  is  a  great  variety  of  deciduous  plants  well  adapted  for  inaic 
hedges,  such  as  may  be  planted  for  protection  of  crops,  or  as  ornament 
dividing  lines  in  gardens,  but  which  will  not  be  suitable  as  fences 
stock  5  of  these  a  few  of  the  best  may  be  mentioned : 

The  Buckthorn  {Bkamnus  cathartic^^)  although  of  sLender  groi 
fowns  a  tolerably  good  hedge. "  It  has  a  glossy  and  lively  green  folfa 
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which  it  retains  quite  into  winter,  thus  aflfording  protection  for  a  length- 
ened period. 

A  very  beautiful  hedge  can  be  pix)duced  fiom  the  common  English 
maple  i^Acer  campestre^  This  small  tree  is  natuially  compact  Lu  its 
habit  eft  growth,  and  requires  very  little  pruning  to  keep  it  in  form. 
For  a  shelter  belt,  when  a  smoothly-trimmed  hedge  may  not  be  desired, 
this  ^ill  be  found  suitable.  It  has  small  foliage,  and  the  whole  plant 
is  eminently  neat,  hardy,  and  free  from  insects. 

The  EHTopean  hombeain  (Garpinus  betulus)  is  a  good  l|edge  plant.  It 
has  a  very  dense  foliage,  and  the  small  ovate  leaves  are  closely  set  on 
the  branches.  It  is  rather  slow  in  gi'owth,  but,  in  consequence  of  not 
requiring  to  be  shortened  by  pruning,  as  is  the  case  with  luxuriant 
growing  plants,  the  growth  is  economized  and  a  hedge  soon  formed. 
in  ancient  gardening,  when  topiary  work  was  fashionable  and  i)lants 
were  trained  and  pruned  into  forms  of  birds,  vases,  &c.,  the  hornbeam 
was  largely  nsed  and  held  in  high  esteem. 

A  pleasing  variety  of  color  may  be  introduced  by  forming  a  hedge  ot 
the  purple-leaved  berberry  (Berberis  vulgaris^  var.  purpurea,)  This  plant 
persistently  retains  its  color  throughout  the  summer,  and  with  care  can 
be  kept  in  good  shape  as  a  hedge. 

For  rapid  growth,  easy  propagation,  and  ample  foliage  of  shining 
deep-green  color,  there  is  no  plant  superior  to  the  Japan  privet  (Ldgus- 
trumJaponicum.)  Tbismust  not  be  confounded  with  the  common  privet, 
{lAgtutrum  vulgare^)  a  small-lea vod  and  much  inferior  plant.  Cuttings 
cf  the  Japan  privet  may  be  inserted  at  once  where  the  hedge  is  to  be 
formed.  They  will  root  quite  as  si)eedily  as  the  easiest  rooting  willow 
tidg.  A  splendid  shelter  or  screen,  eight  feet  in  height  and  four  feet  in 
iridth,  has  been  grown  in  five  years  from  the  time  of  inserting  the  cut- 
tings. It  is  almost  an  evergreen,  retaining  its  foliage  even  alter  severe 
Jrost.  Twenty  degrees  of  frost,  in  December,  has  no  effect  on  the 
ifUiage,  and  for  at  least  nine  months  of  the  year  it  is  clothed  with  the 
Sikhest  verdure. 

For  sheltering  orchards,  vineyards,  or  fields,  a  free-growing  plant,  of 
iiompact  habit,  should  be  selected.  Such  are  the  Osage  orange,  white 
l^irob,  English  bird  cherry,  honey  locust.  English  maple,  European  larch, 
"*"  lish  sddei',  many  of  the  willows,  and  the  Lombardy  poplar.  Any  of 
will,  in  a  few  years,  afford  an  efficient  shelter.  They  may  be 
ted  fix)m  four  to  six  feet  apart,  and  allowed  to  take  their  natural 

bit  of  growth  until  they  reach  a  height  of  ten  or  fifteen  feet.    If  the 

are  Sien  removed  or  checked,  so  as  to  repress  upward  elongation, 

y  will  spread  and  interlace  their  lower  branches,  forming  a  thick 

dter,  without  the  trim,  formal  appearance  of  a  regularly  cut  hedge. 

It  may  be  safely  asserted  that  no  lengthened  period  of  uniform  suc- 
iess  in  fruit  culture  can  be  realized  in  exposed  situations,  unless  a  sys- 
pematie  plan  of  sheltering  by  belts  or  hedge  rows  is  introduced ;  and 
"  e  time  is  fast  approaching  when  no  person  will  think  of  planting  fruit 
or  raising  tine  fniits  of  any  kind,  without  first  preparing  Ibr  them 
thoroughly  protected  situation.  « 

PECULIARITIES  AND  ADAPTATION  OF  TREES. 

Trees  for  street  planting. — The  silver  maple  {Acer  dasycarpum)  has 

ays  been  held  in  high  repute  as  a  shade  tree ;  and  although  from  its 

ueut  use  it  has,  in  some  sections,  come  to  be  considered  as  a  common 

its  selection  for  this  puri)ose  is  very  appropriate.    It  possesses,  in 

degree,  the  qualities  usually  sought  for  by  those  in  treeless  local- 
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rties,  being  of  rapid  growth,  easily  transplanted,  perfectly  hardy,  of  an 
upright  rather  than  a  spreading  habit  of  growth,  and  having  foliage 
not  so  dense  as  to  impede  a  firee  circulation  of  air,  a  commendable  qual- 
ity, since  a  partial  shade  is  more  desirable  near  a  building  than  an 
impenetrable  mass  of  foliage,  which  retards  evaporation  and  creates 
dampness.  It  is,  moreover,  a  healthy  tree,  not  subject  to  diseases  ; 
neither  is  it  peculiarly  preyed  upon  by  insects.  It  also  grows  rapidly 
from  the  seed.  The  fruit  ripens  in  June ;  and,  if  planted  immediately, 
will  produce,  in  good  soil,  plants  two  or  three  feet  in  height  the  same 
year:  neither  is  it  liable  to  produce  suckers,  an  objectionable  tendency 
peculiar  to  some  free-growing  trees.     * 

The  sugar  maple  {Acer  saccharinum)  is  one  of  the  most  beautiful  oi 
all  the  maples ;  indeed,  few  trees  of  any  species  can  equal  it  in  state- 
Uness  and  graceful  habit;  and  if  to  the  oak  is  given  the  honor  of  being 
the  king  of  the  forest,  we  may  claim  for  the  sugar  maple  the  title  of  the 
queen.  No  other  tree  supports  an  equally  massive  head  of  foliage  by 
so  slender  a  stem.  It  is  more  compact  in  its  gro*vth  than  the  preceding 
species,  with  a  greater  density  of  foliage ;  bat  its  crowning  beauty  is 
the  superb  coloring  of  the  leaves  in  autumn.  For  promenades  or  street 
planting,  it  is  one  of  the  most  desirable  of  ornamental  trees.  Large 
trees  are  impatient  of  removal ;  therefore  small-sized  plants  are  to  be 
preferred  for  transplanting. 

The  black  sugar  maple  (^cer  saccharinum,  var.  nigrum)  is  in  no  vay 
inferior  to  the  preceding.  The  foliage  is  somewhat  larger,  and  slightly 
downy  beneath,  changing  to  deep  orange  color  in  autumn. 

The  American  lim^  or  linden  {Tilia  Americana)  is  a  lofty-growing 
tree,  well  adapted  to  planting  wide  avenues,  where  it  will  have  ample 
room  to  spread.  It  does  not  thrive  well  in  crowded  cities,  being  nto 
healthy  in  suburban  localities.  It  is  easily  transplanted,  and  makes 
rapid  growth  in  loamy  soils. 

The  English  linden  {Tilia  Eurcpcea)  ih  a  conical-shaped  tree,  and 
therefore  well  fitted  for  street  shade.  The  flowers  are  very  sweet  and 
attractive  to  insects,  and  it  has  been  recommended  as  a  tree  of  interest 
to  bee  keepers.  This  species  of  linden  is^  in  some  localities,  subject  to 
the  attacks  of  borers ;  but,  notwithstanding  this  objection,  many  fiD« 
specimens  may  be  seen  in  cities. 

The  American  elm  {Ulmus  Americana)  has  been  in  high  repute  as  a 
street  tree ;  but  its  liability  to  injury  from  insects,  which  destroy  the 
foliage  during  summer,  greatly  diminishes  its  value,  and  it  is  not  now 
so  generally  planted  a«  formerly.  ITie  European  elm  ( Ulmm  campestru) 
is  more  upright  iu  growth  than  the  preceding,  but  neither  of  them  can 
be  recommended  except  for  wide  avenues  and  localities  where  they  are 
exempt  from  the  leaf  insect. 

The  English  ash  {Fraxinus  excehior)  of  all  the  fine  trees  of  this  family? 
is  the  best  fitted  lor  street  planting.  In  very  poor  soils  it  forms  a 
rounded  head;  but  in  those  which  are  rather  wet  than  dry  it  becomes 
erect  and  grows  with  considerable  rapidity.  It  is  easily  transplanted, 
and  retains  its  foliage  until  very  late  in  autumn,  but  is  among  the  latest 
to  put  forth  in  spring. 

The  tulip  poplar  {Liriodendron  tulipifera)  may  be  claimed  to  be  one  ot 
the  most  unique  and  beautiful  of  deciduous  trees.  It  is  not  surpassed 
in  the  beauty  of  its  foliage  and  flowers,  in  the  columnar  massivenessand 
elegance  of  its  stem,  or  the  general  symmetry  of  it«  development  to 
good  soil  it  makes  a  very  rapid  growth,  as  much  so  as  the  silver  maple; 
but  it  is  rather  difftcult  to  transplant  successfully.  To  insure  success  it 
should  be  prepared  by  frequent  removal  while  young,  so  as  to  secure  a 
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oass  of  fibrous  roots  near  the  stem :  or  it  may  be  planted  in  the  place 
lesired  for  its  permanent  location  while  very  small.  In  either  case  it  is 
idvisable  to  prone  the  branches  close  back  at  the  time  of  removal.  In 
ransplantiDg  trees  from  ten  to  twelve  feet  or  more  in  height,  which 
lave  not  undergone  removal  from  the  seed  rows,  the  only  safe  mode  is 
o  cut  off  the  entire  stem  near  the  surface  of  the  ground,  lifting  the  roots 
with  core.  Trees  treated  in  this  manner  have  grown  to  a  height  of  ten 
!eet  in  four  years  after  removal.  When  cut  down  as  directed  above,  a 
jreat  many  shoots  will  proceed  from  the  base.  The  most  promising  of 
Lhese  should  be  selected  as  the  future  stem,  the  others  being  cut  away. 
Fhis  fine  tree  is  not  injured -by  insects.  The  foliage  is  of  a  bright  green 
luring  summer,  changing  to  a  bright  yellow  in  autumn. 

In  planting  a  line  of  trees  in  a  street  or  an  avenue  only  one  variety 
should  be  used.  A  mixture  of  kinds  in  such  positions  is  as  much  at 
variance  with  good  ta^te  as  the  mixture  of  orders  in  the  columns  of  a 
building.  As  taste  improves  we  may  expect  to  see  planting  as  much 
mider  the  control  of  city  authorities  as  the  setting  of  curbstones  and 
the  paving  of  sidewalks  are  at  the  present  time. 

Bound-headed  trees. — ^Trees  of  this  form  are  well  adapted  to  planting 
private  avenues,  and  short  entrance  roads  through  the  usually  limited 
hwns  of  suburban  ornamental  grounds,  combining  utility  of  shade  with 
beauty  of  development.  As  single  specimens  also  on  lawns,  where  they 
will  have  ample  space  for  growth,  their  individual  features  and  charac- 
teristics will  be  shown  to  advantage. 

The  Norway  maple  {Acer  platanoides)  forms  an  extremely  dense  mass 
of  foliage,  of  a  very  dark  green  during  summer,  changing  to  yellow  in 
autumn.  The  racemes  of  flowers  are  ornamental,  but  should  be  removed 
from  young  trees  newly  transplanted^  as  their  growth  is  greatly  retarded 
irhen  the  flowers  are  allowed  to  remain.  The  effect  of  removal  frequently 
tiirows  the  plant  into  a  fruiting  state.  The  Norway  maple  is  u\)t  of 
rapid  growth,  but  its  compact  habit  renders  it  very  desirable  for  plant- 
ingon  small-sized  lawns,  or  for  shading  walks  in  the  pleasure  garden. 

The  red  maple  {Acer  rubrum)  is  a  well-known  tree  of  great  beauty, 
conspicuous  for  early  flowering,  enlivening  the  forest  with  scarlet  and 
erimson  blossoms  at  the  earliest  approach  of  spring.  In  the  fall  the 
leaves  change  to  a  bright  scarlet,  forming  a  pleasing  contrast  with  the 
prevailing  yellow  colors  in  forest  scenery  at  that  season.  On  account 
of  it«  not  rooting  very  freely  when  it  is  large,  small  plants  should  be 
selected ;  and,  even  with  these  it  will  be  advantageous  to  prune  back 
the  branches  closely  at  the  time  of  removal. 

The  white  ash  (Frdxtntis  Americana)  is  a  native  species,  and  forms  a 
noble  looking  tree,  in  general  appearance  resembling  the  white  oak.  As 
an  isolated  specimen,  in  rich  soils  it  assumes  a  symmetrical  though  not 
a  formal  outline.  To  attain  perfection  it  must  not  be  crowded  by  other 
plants :  this  precaution,  however,  is  applicable  to  all  trees,  when  their 
individual  habits  and  natural  outline  of  growth  are  to  be  developed. 

Yellow  wood  {Cladrastis  tinctoria)  is  a  western  tree,  not  much  planted 
in  ornamental  collections,  although  few  plants  are  more  attractive  or  so 
desening  of  attention.  It  is  one  of  the  most  unique  trees  for  neatly- 
planted  lawns  of  moderate  extent.  One  of  its  most  striking  peculiari- 
ties is  the  regularly  shaped  protuberance  formed  at  the  point  of  junc- 
tion of  the  branches  with  the  main  stem.  The  leaves  are  pinnated,  and 
diange  to  yeUow  in  autumn.  The  flowers  are  shaped  like  those  of  the 
pea,  of  a  yellowish  color,  and  in  general  aspect  resembling  the  yellow 
locust 

The  liorse-chestnut  [^scuUts  JERppocasta/num)  is  a  tree  xnth  heavy  foil- 
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age  and  of  symmetrical  form.  It  puts  forth  its  leaves  early  in  spring, 
and  is  distinguished  at  that  season  by  its  vivid  green  hue,  and  snperb 
pyramidal  clusters  of  flowers.  This  is  a  poor  tree  in  a  poor  soil,  showing 
a  feeble  growth,  and  losing  its  foliage  before  the  end  of  summer;  bat 
in  a  rich  and  loamy  soil  it  is  one  of  our  best  ornamental  trees,  forming 
a  dense  shade,  and  on  that  account  should  not  be  planted  too  ne^  a 
dwelling. 

^  The  chestnut  {Ccatanea  vesca)  is  a  well-known  tree,  famed  alike  for 
the  value  of  its  fruit  and  the  beauty  of  its  foliage.  It  is  admissible  only 
in  extensive  lawns.  When  the  soil  is  deep  and  rich  the  foliage  becomes 
large,  and  of  fine,  glossy-green  appearance  ^  but  notwithstanding  this, 
the  fniit  is  produced  earlier  on  iK)or  or  rocky  soil.  The  Si)anish  chest- 
nut closely  resembles  the  native  species.  Both  the  foliage  and  fruit  are 
larger,  but  the  latter  is  not  of  so  fine  a  flavor  as  that  of  the  native 
plant. 

T-he  wild  cherry  (Prunus  scrotinu)  is  a  fine  ornamental  tree,  of  a  some- 
what conical  shape  when  young,  but  usually  becomes  rounded  as  it 
attains  age  and  size.  Its  fruit  is  eagerly  sought  by  birds,  and  the  plant 
is  occasionally  introduced  into  pleasure  grounds  for  their  especial  grati- 
fication. Its  merits  with  regard  to  foliage,  blossoms,  and  fruit,  are  suf- 
ficient to  recommend  its  introduction  into  any  choice  collection  of  trees. 

The  ash-leaved  maple  (Kegundo  aceraides)  is  one  of  the  finest  formed 
ornamental  trees  where  it  has  space  to  develop  its  natural  outline.  It 
is  also  of  very  rapid  growth,  and  therefore  valuable  as  a  shelter  to  trees 
wjiich  mature  more  slowly.  Where  a  sheltering  belt  of  deciduous  trees 
is  speedily  desired,  the  negimdo  may  be  largely  planted,  as  being  of  the 
most  rapid  groAHh. 

The  Osage  orange  {Madura  aurantiaca)  has  of  late  years  become  so 
widely  known  as  a  hedge  plant  that  its  merits,  as  a  si>eoimcn  tree,  have 
been*  partly  overlooked.  It  is,  however,  one  of  the  most  graceful  of  tlie 
round-lieiided  trees  that  can  be  planted  on  a  lawn.  The  foliage  becomes 
laige,  and  tlio  smooth,  hard  bark,  the  outward  droojiing  branches,  and 
the  lai*ge  fruit,  combine  to  render  it  a  desideratum  for  suburban  lawns 
or  onianieutal  groups. 

The  Willow  oak  (QmrciLS phcllos)  and  the  Laurel  oak  {Qiiercus  imbri- 
carta)  are  two  desirable  lawn  trees,  not  often  seen  in  such  situations. 
When  growing  isolated  in  favorable  soil,  they  form  dense  heads,  and 
their  peculiarly  narrow,  willow-shaped  leaves  gives  pleasing  variety  in 
contrast  with  trees  having  broad  and  expansive  foliage. 

Large-leaved  trees. — Tlie  great-leaved  magnolia  {Magnolia  maa^ophyJk) 
is  a  superb  tree  of  tropical  appearance,  with  leaves  from  eighteen  inches 
to  two  feet  in  length,  bright  green  on  their  upper  surface,  and  ^ 
very  beneath.  The  tlowers  are  kirge — often  eight  inches  across— and 
fragrant.  This  choice  oniamental  tree,  like  others  of  its  family,  is  diffi- 
cult to  transplant,  therefore  small,  healthy  trees  should  invai'iably  be 
selected. 

The  catalpa  (Caialpa  hignoniaides)  is  a  well-known  tree,  with  ample 
and  rounded  foliage,  and  largo  panicles  of  showy  white  flowers,  foUovred 
by  long  pendant  pods.  A  spreading  tree,  with  horizontally  twisted 
branches,  it  is  most  effective  when  planted  in  groups  of  four  or  more 
trees. 

The  Paulotonla  imperialis  is  a  rapid-growing  tree,  somewhat  resem- 
bling the  preceding  m  general  appearance,  but  its  foliage  is  larger,  and 
the  flowers  are  lilac-colored.  In  the  north,  and  also  in  the  warmer  di- 
mates,  during  severe  winters  the  flower  buds  are  generally  destroyed. 

Trees  with  pinnated  or  finely  divided  foliage. — The  Kentucky  coffee  tree 
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Oifmnocladus  Canadensis)  is  tall  and  of  cloee  habit,  with  head  somewhat 
pi?Bading  in  old  specimens.  The  doubly-pinnate  leaves  have  a  fine 
fleet  when  viewexl  against  a  clear  sky,  having  the  appearance  of  delicate 
let-work.  When  in  a  young  state  it  is  not  very  attractive,  but  as  it 
Qcreases  in  size  the  lateral  branches  become  smaller  and  more  numer- 
ous in  proportion ;  the  loaves  also  arQ  slightly  diminished  in  size,  which 
mproves  tiieir  appearance. 

Honey  locust  (QUditschia  tria^oanOu>8^)  in  consequence  of  the  formid- 
able spines  which  cover  the  main  stem  and  branches,  presents  an  aspect 
omewhat  repulsive ;  but  its  airy,  acacia-like  foliage,  hanging  gracefully 
»n  the  young  shoots,  renders  it  one  of  the  most  attractive  plants  in  early 
(ummer. 

The  tree  of  h^ven  (AilaniJiu^  glandulosa)  is  a  tree  with  some  good 
md  many  bad  qualities,  according  to  public  opinion.  It  certainly  can 
ilaim  great  rapidity  of  growth,  and  when  fully  grown,  its  heavy  pin- 
nated foliage  strongly  reflects  its  oriental  origin.  The  female  plant  is 
&ee  fiK)m  the  noisome /romance  of  the  male,  and  produces  fruit  which  is 
frequently  very  ornamental. 

The  black  walnut  {Juglans  nigra)  is  a  well-known  and  useful  tree  of 
the  largest  size,  with  large,  fra^nt,  pinnated  foliage.  The  European 
walnut  is  well  worthy  of  attention  on  account  of  the  value  of  its  firuit. 
It  is  sufficiently  hardy,  although  young  plants  in  vigorous  growth  occa- 
sioDally  lose  the  poiuts  of  their  succulent  shoots  during  a  severe  winter. 

The  Japan  Kolreuteria  {Kolreuteria  paniculata)  is  a  tree  of  medium 
Bize,  particularly  adapted  to  lawns,  producing  large  pannicles  of  yellow 
flowers,  succeeded  by  ornamental  papsules.  The  foliage  turns  to  yellow 
in  autumn,  and  at  all  seasons  the  plant  is  attractive. 

The  silk  tree  (Albizziajulibrissi^i)  is  a  low-headed  spreading  tree,  pos- 
sessed of  the  most  graceful  foliage.  In  northern  latitudes  it  is  generally 
killed  to  the  ground  by  frost ;  but  when  spring  returns  it  sends  up 
branches  profuse  with  tropical-looking  foliage.  It  flowers  freely  in  the 
latitude  of  Washington,  D.  C. 

The  Japan  sophora  {Sophora  Japonica^)  yellow  locust  {Eobinia pseudor 
cocia,)  yellow  wood  {Cladrantis  tinctoria^)  stag-hom  sumach  {Rhus 
tjfpUna^)  and  the  whole  of  the  family  of  ashes,  may  be  placed  in  the  list 
of  piunate-foliaged  plants.  This  form  of  leaf  creates  a  pleasing  variety, 
and  contrasts  advantageously  with  the  heavy  masses  of  entire-leaved 
trees  in  ornamental  grouping.  The  preceding  list  embraces  some  of 
the  most  noteworthy  ornamental  plants  of  the  class.  There  are  many 
slirabs  with  leaves  of  this  description,  although  not  individually  worthy 
of  particular  notice. 

Trees  with  variegated  foliage, — These  are  mainly  varieties  of  species, 
and  are  more  or  less  liable,  under  a  bright  sun  and  dry  atmosphere,  to 
revert  to  their  original  condition.  A  sheltered  and  shady  locality  will 
be  favorable  to  the  permanence  of  their  colors.  The  following  list  em- 
braces some  of  the  most  available  and  distinctly  marked :  The  English 
nwple  (Acer  campestrc,  var.  variegata;)  sycamore  maple  {Acer  pseudo- 
^atanus,  var.  variegata;)  red  maple  {Acer  ruhrum^  var.  variegata;) 
loree-chestnut  {JEsculus  Hippocastanumj  var.  variegata;)  white  birch 
\JBetula  alba^  vox,  variegata;)  European  chestnut  (Castanea  vesca^  var. 
fariegata  ;)  English  ash  {Fraadnus  excelsior,  var.  vanegata  ;)  European 
beech  {Fagus  sylvatica,  var.  variegata;)  European  mountain  ash  (Py- 
nti  au^vparta,  var.  variegata;)  European  oak  {Que^'cus pedunculataj  v^lt, 
Hriegata;)  European  linden  {Tilia  Europma,  var.  variegata;)  English 
isa(Ulmus  campestriSy  var.  variegata:)  Em-opean  red- bud  {Cercis  sili- 
pastrum,  var.  variegata;)    English   oird-cherry   {Primus  padus^  var. 
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variegata;)  Gingko  tree  {Salulmria  adianUfoUa^ox.  variegata;)  Ti 
tree  (Liriodendron  tulipiferaj  var.  variegata;)  Osage  orange  (Maei 
aurantiacaj  var.  variegata. 

Purple-foliaged  trees  and  shruha. — European  beech  {Fagus  sylvai 
var.  purpurea;)  sycamore  maple  {Acer  paeudo-platanusy  var.  purpun 
English  ehn  ( Ulmus  campestris^  var.  purpurea;)  English  filbert  {Cor 
Avellana.  vai*.  rubra;)  berberry  (Berberis  vulgaris^  var.  purpurea,) 

Trees  having  cut  or  laciniated  foliage. — White  birch  {Betula  aWa^ 
laciniata). — This  is  an  exceedingly  interesting  variety  of  the  white  bi 
of  drooping  habit ;  a  choice  tree  for  the  lawn,  where  it  should  be  plai 
as  an  isolated  specimen ;  its  peculiar  beauty  is  lost  when  grouped  y 
other  trees. 

Eurox)ean  alder  {Alnus  glutinosa^  var.  laciniata.) — Grows  well  in 
situations,  or  in  localities  too  wet  or  damp  for  many  other  trees.  '. 
very  marked  and  distinct. 

European  beech  (Fagus  sylvatica^  var.  iricisa,) — This  remarkable,  n 
foliaged  plant  is  seldom  seen  in  collections.  It  forms  a  compact  mat 
fern-like  foliage,  and  is  in  every  respect  one  of  the  best  plants  fox  a  si 
lawn. 

European  mountain-ash  (Pp'us  aucuparia,  var.  querci/olia;)  sycan 
maple  (Acer  pseudo-platanus,  var.  laciniata;)  horse-chestnut  (^sc 
Hippocastanumy  var.  laciniata;)  European  Unden  (Tilia  Europcta, 
laciniata;)  European  oak  (Quercus  pedunculata^  var.  lamniuta;)  B 
pean  chestnut  (Ca^tanea  vesca,  var.  asplenifolia.) 

Bartram  oak  (Querents  heterophylla,  Michaux.) — This  unique  p 
forms  one  of  the  most  beautiful  as  well  as  the  most  interesting  ol 
the  oaks.    It  is  well  worthy  of  introduction  into  pleasure  lawns 
parks. 

Weeping  and  drooping  trees. — Babylonian  willow  (Salix  BaJbyhnion 
This  well-known  tree  is  without  a  rival  in  its  particular  form  and  8 
of  beauty;  of  rapid  growth,  it  is  one  of  the  best  to  plant  where  an  in 
diate  effect  is  desirable.  As  a  background  to  buildings,  or  a  foregro 
object  to  upright  growths,  it  is  equally  appropriate. 

Kilmarnock  willow  (Salix  caprea,  var.  pendula.) — When  grafted  ( 
good  stock  ten  to  fourteen  feet  in  height,  this  variety  becomes  one  of 
most  distinct  of  the  hardy  weeping  plants  which  we  possess.  It  is 
quently  worked  on  low  stems,  and  in  consequence  much  of  its  beaul 
lost.  This  may  be  remedied  by  placing  a  stout  stick  to  the  plant,  se 
Log  an  appro]niate1t)ranch,  and  tying  it  ui>  as  it  extends.  Side  braD< 
will  be  produced,  and,  as  they  depend,  a  weeping,  pyramidal-sha 
plant  will  be  secured,  much  more  beautiful  than  one  "with  a  rour 
drooping  head,  as  is  usually  seen. 

Camperdown  elm  ( Ulmus  glabra,  var. pendula.) — This  is  also  a  dist 
weeping  variety,  retaining  its  drooping  habit,  and,  from  its  fine  L 
foliage,  may  be  ranked  among  the  best  of  its  class. 

Weeping  ash  (Fraxinus  excelsior ,  \2iX.  pendula.) — When  growing 
uriantly,  this  variety  has  a  tendency  to  upright  growth,  which  ma; 
obviated  by  cutting  out  all  the  buds  that  form  on  the  upper  surfa( 
the  highest-placed  shoots.  There  seem  to  be  two  varieties  having 
weeping  form,  one  producing  slender  branches  and  more  inclined  to  p 
ent  growth  than  the  other. 

European  mountain  ash,  (Pyrus  au4upariaj  var.  pendula.) 

Dwarf  cherry  (Prunus  pumila.) — When  grafted  on  a  stutable  st 
this  plant  forms  a  neat,  drooping,  ornamental  tree. 

There  are  many  trees  that  inclme  to  a  pendent  growth,  the  poin 
the  branches  depending  to  a  greater  or  less  degree  as  they  attain 
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Among  the  most  conspicnons  of  these  may  be  noted  the  linden,  birch, 
several  ebns,  poplar,  and  sophora. 

Trees  with  conspicuous  or  fragrant  floicers, — The  dogwood  {Comus 
Florida ;)  labnmnm  (Laburnum vulgare ;)  axtsdiiO,  {Catulpa bignonioides ;) 
imperial  Paulownia  (Paulotcnia  imperialis;)  red  maple  {Acer  rubrum;) 
yellow  locust  {Robinia pseudacacia ;)  yellow- wood  {Cladrastis  tinctoria;) 
horse-chestnut  {JEsculus  Hippocastanum ;)  maguolias,  viz.,  Magnolia 
gkvea^  M,  macrophylla^  M.  umbrella j  and  M.  grandiflora;  Japan  sophora 
ISophora  Japonica;)  Kolreutieria  (Kolreuteria  paniculata;)  Virginia 
mnge-tree  {Chionanthu^  Virginica;)  many  of  the  hawthorns  {Crataegus;) 
silver  bell  (Halesia  diptera;)  tulip  tree  (lAriodendron  tiilipifera ;)  red 
bud  (Cercw  Canadensis;)  shad  bush  (Amelunchi^  Canadensis;)  Ameri 
can  crab-apple  (Pyrus  coronaria;)  the  linden  (Tilia;)  sassafras  (Sassor 
frM  officinale;)  and  Mahaleb  cherry  (Prunus  maJialeb^)  for  their  fragrance : 
the  EQroi>ean  and  also  the  American  mountain-ash  for  their  ornamental 
frniU  as  well  as  flowers;  and  the  double-flowering  varieties  of  the  peach 
and  cherry  form  a  select  list  of  the  most  conspicuous  hardy  flowering 
trees. 

HABDY  LiaNEOXJS  CTLIMBING-PLANTS. 

There  are  many  situations  in  small  gardens  where  it  is  essential  to  give 
variety  by  intricacy  of  parts,  and  where  the  limited  space  renders  its 
aocomplishment  impracticable  by  the  ordinary  expedient  of  planting  a 
border  of  trees  and  shrubbery,  but  which  may  be  effectually  secured  by 
erecting  a  screen  of  trellis-work,  to  be  covered  with  climbing  plants. 

To  insure  some  degree  of  permanency  in  trellis-work,  cedar  or  locust 
posts  should  be  used,  and  covered  with  laths  made  smooth  and  thor- 
wghly  painted.  What  is  termed  rustic-work,  for  which  many  rural 
improvers  seem  to  have  a  great  penchant^  is  a  very  exx)ensive  ornament, 
requiring  constant  care  in  repairing,  varnishing,  &c. ;  and,  after  all,  its 
rustic  beauty  is  hidden  by  the  twining  foliage,  which  is  frequently  an 
improvement  to  the  general  effect. 

Screens  of  trellis- work  for  climbing  plants  should  be  constructed  wtth 
a  view  to  a  recognition  of  architectural  effect  if  in  proximity  to  build 
ings,  divided  into  panels  by  projecting  piers,  and  the  elevation  relieved 
by  moldings.  A  very  appropriate  di\ision-wall  or  fence  between  the* 
flower  and  vegetable  gardens,  or  for  the  purpose  of  defining  any  other 
portions  of  garden  or  lawn,  may  be  formed  by  a  low  structure,  as 
indicated  above,  the  piers  ueing  cappod  and  surmounted  with  vases. 
Much  of  the  adaptability  and  propriety  of  tliis  arrangement  will  depend 
upon  its  position  and  the  manner  in  which  it  is  connected  with  contigu- 
ous objects. 

The  following  list  comprises  the  best  of  hardy  climbing  plants,  with 
remarks  upon  their  peculiarities  and  habits  of  growth : 

Trumpet  flower,  (Tecoma  radicans.J — ^This  is  a  robust  plant  and  fitted 
only  for  large  arbors  or  for  covering  walls.  It  is  well  adapted  to  plant 
against  old  or  mutilated  trees,  such  as  are  often  present  in  old  grounds; 
and  they  may  be  utilized  by  allowing  this  climber  to  cover  their  naked- 
ness, and  soften  their  rugged  points.  It  produces  a  proftision  of  dense 
clusters  of  flowers,  which  are  favorite  haunts  of  the  humming  bird ;  and 
it  has  the  valuable  property  of  adhering  firmly  to  walls.  It  must,  how- 
ever, be  occasionally  pruned,  or  it  will,  from  its  weight,  ultimately  break 
down  the  overhanging  branches. 

Golden  bignonia,  (Bignonia  capreolataj — ^This  fine  flowering  climber 
is  not  8o  commonly  planted  as  its  merits  deserve.    It  supports  itself  by 
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tendrils,  and  has  great  adhering  powers;  a  very  choice  plant,  nearly  an 
evergreen. 

Virginia  creeper,/^  J.  nij)etopm  quinquefolia  j)  also  called  American  ivy.— 
A  vell-lcnown  plant  of  great  beauty  of  foliage,  more  esjiecially  iu  au- 
tumn. At  this  season  it  assumes  a  crimson  shade  wliich  deei>ens  iuto 
scarlet,  producing  a  striking  contrast  with  evergreen  foliage^  as  may  be 
seen  when  it  takes  possession  of  the  red  cedar,  a  tree  for  which  it  seenw 
to  have  a  natural  partiality.  Its  delicate  tendrils  clasp  very  minutt 
projections,  and  hence  it  may  frequently  be  seen  profusely  covering  brid 
wails.  In  such  situations  "it  is  very  liable  to  be  blown  down  dnrini 
storms,  unless  care  is  exercised  in  trimming,  and  keeping  the  branche 
close  to  their  support.  This  plant  is  eminently  cleanly  and  neat,  wit 
leaves  elegantly  formed  and  of  a  shining  green  color  during  summa^ 
It  is  also  of  rapid  growth,  quite  flexible,  and  readily  trained  in  any  d< 
sirable  position. 

The  Poison  ivy  (Rhus  toxicodendron )m  sometimes  mistaken  for  theVi 
ginia  creeper,  but  they  can  be  easily  distinguished  by  the  leaf.  Tl 
poison  ivy  has  its  leaflets  in  threes j  and  the  Virginia  creeper  m  fives,  tl 
leaves  of  the  latter  being  large,  and  the  leaflets  more  oblong. 

Carolina  jasmine,  (Oelsemium  sempervirens.J — Although  this  plant 
tender  north  of  Virginia,  yet  it  succeeds  in  sheltered  city  gardens  fti 
ther  north.    It  is  one  of  the  most  attractive  plants,  with  large^  yellow 
fragrant  blossoms.    In  cool  greenhouses  or  conservatories,  it  is  an  a^ 
mirable  plant  for  twining  around  pillars  and  other  supports. 

Pipe  vine.  ( Aristolochia  sipJio.J — In  rich  soils  this  i)lant  will  make  i 
large  growtn,  and  cover  a  great  extent  of  trellis  in  one  season,  prodnc- 
ing  leaves  from  ten  to  twelve  inches  in  breadth,  and  of  a  vivid  green 
color.  In  poor  soil  it  is  less  beautiful  in  color,  as  weU  as  diminished  in 
size.  It  is  liable  to  be  infested  by  a  large,  black  cateri^illar,  easily  de- 
stroyed, if  carefidly  watched,  before  the  plant  is  disfigured.  The  pecu- 
liar shape  of  the  flowers  gives  it  the  name  of  the  Dutchman's  pipe,  to 
which  they  hq,ve  a  very  strong  and  remarkable  resfemblance. 

The  climbing  bitter-sweet  ^CeZa«fr 7/^  scandensj  is  a  twiu ing  plant  of 
much  beauty,  especially  in  autumn,  when  the  orange-colored  capsules 
open,  and  show  the  scarlet  seed-covers,  the  raceme-like  clusters  hangiug 
like  small  bunches  of  grapes.  It  should  not  be  planted  near,  or  at  least 
ought  not  to  be  allovted  to  twine  upon,  any  choice  tree  or  plant  Its 
tough,  t^vining  stem  clasps  so  closely  as  to  interfere  with  the  swelling 
of  the  bark ;  and  instances  have  been  observed,  where  young  trees  have 
been  so  far  cut  thiough  by  the  wiry  coil  of  this  climber,  as  to  kill  the 
plant. 

The  Japan  honeysuckle  (Lonicera  brachypodaj  is  a  more  beautifiil 
vine  than  the  older  known  Chinese  evergreen  f  Lonicera  Japonuxi,J  Tli( 
leaves  of  this  species  are  somewhat  la^rger,  of  a  bright,  shining,  or  glis 
teuing  green  color;  flowers  delicate  and  of  sweet  fragrance.  There  isni 
hardy  trailing  or  climbing  plant  that  can  excel  this  as  a  covering  fo: 
veranda  pillars,  arbors,  or  trellises.  One  of  the  most  agreeable  beds  ii 
a  Hower  garden  is  a  large,  oval  figure,  rounded  to  a  pyramid,  (by  fillinj 
up  with  soil  in  the  center,)  and  completely  covered  with  this  evergre^ 
for  in  such  a  position  it  is  truly  an  evergreen,  although  it  wiD  lose  it 
foliage  in  winter,  when  exposed  on  a  high  trellis.  In  order  to  produc 
the  best  effect  on  trellis  work,  it  should  be  carefully  trained,  so  that  th 
branches  may  be  regularly  distiibuted  over  the  entii*e  surface  to  be coi 
ered.  A  regular  system  of  winter  pruning,  which  consists  in  rcmovin 
all  the  young  gix)wth  of  the  pre\ious  year,  will  keep  a  neatly  covere 
surface.    This  surface  will  be  supplied  yearly  with  a  gracetul  growth  i 
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young,  drtoping,  aud  slender  shoots.  If  the  lower  branches  show 
dimimshing  vigor,  they  may  be  strengthened  by  pruning  the  upper  por- 
tions of  the  plant  during  summer. 

Chinese  Wistaria,  fWisturia  sinensis. J — A  strong-growing,  woody 
dimber,  adapted  for  large  ti^ellises  or  to  twining  upon  trees.  Its  ra- 
cemes of  flowers  are  large  and  fragrant ;  and  it  will  rapidly  cover  a  large 
surface,  if  planted  in  good  soil  and  favorable  situation. 

Gocculus^  (Cocculus  CaroUnus.J — A  native  climber,  with  ornamented 
froit,  hanging  in  clusters  of  a  deep  red,  or  nearly  scarlet  color,  and  re- 
smbling  a  bunch  of  the  common  red  currant. 

Moonseed,  (Menispermum  Canadense.J — A  small-foliaged,  delicate 
climber;  producing  clusters  of  black  fruit  in  autumn. 

For  covering  a  large  trellis  or  an  arbor,  in  a  very  short  time,*  our  na- 
tive grapes  are  among  the  best  plants;  and  where  Iruit  is  not  an  object 
of  particular  consideration,  any  of  the  varieties  of  the  frost  grax)C  f  Vitis 
cor^foliaj  will  bo  preferable  to  those  of  the  larger  and  coarser  fox 
species. 

Ivy,  (Eedera  Helix.) — ^This  fine  evergreen  climber  requires  to  be 
planted  on  a  northern  aspect.  It  adheres  readily  to  a  tree  or  stone  woU, 
but  requires  a  slight  support  against  a  brick  structure,  at  least  until  it 
becomes  well  established.  The  dryness  of  our  climate  prevents  it  from 
clasping  to  walls  with  that  tenacity  for  which  it  is  famed  in  Euix)pe. 
There  are  many  varieties  in  cultivation,  having  great  diversity  of  foli- 
age, the  most  beautiful  being  variegated  with  white  and  yellow. 

HARDY  HEEBACEOUS  PEEENNIAL  CLBIBEIIS. 

Everlasting  pea,  (LatUyrus  latifolius.J — A  very  desirable  summer 
climber,  very  profuse  in  flowers ;  a  much-neglected  plant. 

Chinese  yam,  (Dioscorca  batatas.) — This  plant,  of  which  so  much  was 
expected  as  a  valuable  culinary  root,  has  had  the  misfortune  of  first 
being  overpraised,  and  then  greatly  underrated.  It  is,  however,  wdl 
worthy  of  notice  for  its  mere  ornamental  beauty,  as  a  covering  for  arbors, 
&c.  It  spreads  with  great  vigor,  covering  a  large  surface  in  a  few  weeks ; 
and,  while  the  roots  are  perfectly  hardy,  they  possess  the  additional 
merit  of  affording  nutiitious  food.  A  plant  combining  these  qualities 
merits  attention,  and  shoidd  not  be  consigned  to  neglect. 

Virgin's  bower,  (Clematis.) — There  are  many  species  and  varieties  of 
this  plant  in  cultivation ;  some  of  them  with  brilliant  flowers,  mostly  of 
blue  ftolor. 

Passion  flower,  (Passijlora  incarnataj)  and  double  convolvulus  (Caly- 
ftegia  pubescens.) — Both  of  these  climbers,  although  quite  desirable  in  a 
coUection,  are  inclined  to  spread  and  send  up  suckers  from  the  roots,  so 
that  they  are  apt  to  become  troublesome  in  some  situations. 

Climbing  fumitory,  (Adlumia  cirrhosa.) — A  native  plant  of  very  deli- 
cate foliage;  requires  to  be  grown  in  a  shaded  place,  where  It  can  find 
support  on  a  low  trellis. 

GLDIBINa  ANIOJALS  FOB  SUMMER  DECORATION. 

Climbing  cobaea,  (Cohwa  scandens.) — A  rapid-growing  vine,  of  great 
Falae  where  immediate  shade  is  desired. 

Cypress  vine,  (QuamocUt  vulgaris.) — A  plant  with  elegant,  cypress-like 
foliage :  slender  in  growth ;  requires  warm  soil  and  exi)osure  to  succeed 
rail ;  flowers  of  yarious  colors,  as  scarlet,  white,  and  rose. 

Morning-glory,  flpomma  pttrpurea.) — A  well-known  plant  of  much 
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beauty  and  great  variety ;  flowers  variously  colored,  but  blu6  prevail 
tug ;  more  or  less  striped  and  margined  with  white. 

Balloon  vine,  (Gardiospemium  halicacabumj — ^A  free-growing  plMtl 
climbing  by  tendrils ;  chiefly  ornamental  on  account  of  its  inflated  pods, 
which  give  to  it  its  common  name. 

Calampelis  scaber. — A  plant  of  rapid  extension;  foliage  thin  and 
scattered;  valuable  for  partial  shading;  flowers  tubular,  orange-colored. 

Lophospemium  scandens. — ^Equal  to  the  cobaea  in  rapidity  of  growth, 
and  valuable  where  a  large  surface  is  to  be  covered  in  a  short  time. 

Maurandia  Barclay  ana, — A  small-foliaged,  gracefiil -growing  plant,  with 
trumpet  flowers  of  various  colors;  the  white  variety  veiy  delicately 
beautiftd.  • 

Thunberffia  alata. — In  rich  soils  tihis  will  make  a  good  display ;  on  diy, 
ight  soils  it  bums  out  in  dry  weather ;  flowers  orange,  white,  and  yellow, 
fvith  dark  edge. 
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approximate  exhibit  of  the  extent^  progress,  and  other  peculiari- 
ties connected  with  grape  culture  and  wine  production  has  been  a  long- 
felt  want.  Many  vague  and  loose  statements,  with  reference  to  extent 
of  land  planted,  and  amount  of  crop,  have  been  put  in  circulation. 

Equally  unsatisfactory  and  conflicting  opinions  are  held  as  to  the  com- 
parative value  of  certain  soils  and  locations,  the  best  varieties  of  the 
firoit,  and  the  adaptability  of  certain  kinds  to  particular  soils,  climates, 
%nd  localities. 

With  a  view  to  the  collection  of  statistical  information,  copies  of  a 
circniar  containing  the  following  list  of  questions  were  distributed  among 
tbe  correspondents  of  this  Department  and  to  the  principal  grape- 
gToysrers  throughout  tiie  country : 

1.  How  manj  acres  of  vineyard  in  your  county  7 

2.  How  many  acres  actually  in  bearing  ? 

3.  How  many  tons  of  grapes  were  produced  the  present  season  T 

4.  How  many  pounds  were  sold  or  shipped  for  table  use  ? 

5.  How  many  gallons  of  wine  were  mannfactured  ? 

6.  What  variety  is  most  popular  as  a  table  fruit? 

7.  "What  variety  is  in  highest  repute  as  a  wine  grape  7 

8.  What  variety  is  principally  grown  7 

9.  What  variety  gives  the  heaviest  must  on  the  sugar  scale  7 

10.  What  varieties  are  most  subject  to  leaf  diseases,  and  to  what  extent  are  they  injured  t 

11.  What  varieties  are  most  subject  to  rot,  and  to  what  extent? 

12.  What  effect  has  shelter  or  protection,  of  any  kind,  in  preventing  leaf  diseases  7 

13.  What  effect  has  soil  in  reference  to  rot  in  the^berry  7 

14.  What  soils,  chemically  considered,  are  most  favorable  to  health  and  vigor  of  plant,  and 
perfbetion  of  fruit  7 

15.  What  effects  have  been  observed  from  mechanical  conditions  of  soils,  such  as  draining, 
sabsoiling,  and  other  cultural  operations  7 

16.  What  effect  has  elevation  upon  the  health  of  the  vino  7  Give  results  of  observations, 
and  opinion  as  to  the  proper  height  above  valleys. 

17.  JFLaa  any  variety  of  the  foreign  grai>e  proved  remunerative  in  vineyard  culture  7 

Id.  What  is  the  efiject  of  summer  pruning,  and  what  method  of  winter  pruning  is  best? 

19.  What  is  the  average  cost  per  acre  of  a  vineyard  throe  years  old,  exclusive  of  the  value 
o£  the  land? 

20.  Average  yield  per  acre  7 

21.  How  many  gallons  of  wine  per  acre,  on  an  average  of  five  years  ? 

26.  What  insects  are  most  injurious  to  the  vine,  and  what  is  the  extent  of  the  injury,  and 
what  remedies  have  proved  efficient  7 

The  collated  information  from  these  returns  is  herewith  presented.  It 
is  fragmentary,  furnishing  only  contributions  toward  a  complete  col- 
lection of  vineyard  statistics  j  but  perhaps  as  full  as  could  be  expected, 
fponi  the  difficulty  of  obtaining  accurate  aggregates  of  figures  never 
officially  collected  either  by  national  or  State  authorities,  and  the  neces- 
sity of  depending  mainly  ui)on  professional  viueyardists  instead  of  oui 
regalar  corps  of  correspondents.  More  complete  returns  may  be  obtained 
hereafter. 

From  some  States  the  reports  are  meager,  and  California,  the  heaviest 
producer  of  aU,  is  not  represented.  It  was  considered  expedient,  how- 
ever, to  include  all  that  have  been  received,  even  to  those  States  where 
only  one  county  has  sent  returns.  The  annexed  table  embraces  the  an- 
swers to  qdestions  1, 2,  3,  4, 5, 19,  20,  and  21 : 
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Ansvoers  to  questions  3,  2,  3,  4,  5,  19,  20,  31. 
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Atuwrs  k>  questions  1,  2,  3,  4,  5>  19,  20,  21--Co«tiniied. 
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An9W9$  to  questions  I,  2,  3,  4,  5,  Id,  20,  21-*Coiiliiiiied. 
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Anamers  to  questunu  1,  2,  3,  4,  5,  19,  20,  21— ^Continued. 
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.  returns  to  questions  6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 16, 17, 18,  and 
b  in  substance  as  follows : 

9tian  6.  What  varieties  are  most  popular  as  table  frvitf — ^Arkansas: 
wba,  Delaware. — Connecticut:  Concord,  Delaware. — Delaware: 
rd. — Goorgia :  Herbemont,  Scuppemong. — Illinois :  Concord,  Del- 
,  Catawba,  lona,  Hartford  Prolific,  Isabella,  Diana. — Indiana: 
rd,  Catawba,  Delaware,  Hartford  Prolific,  Isabella,  Diana. — Iowa: 
rd,  Delaware,  Hartford  Prolific,  Clinton,  Creveling. — Kentucky: 
rd,  Ives,  Delaware. — Kansas:  Delaware. — ^Missouri:  Concord,  Ca- 
,  Delaware,  Hartford  Prolific,  Isabella,  Diana,  lona. — Minnesota: 
are. — Michigan:  Concord,  Delaware. — Massachusetts:  Concord, 
are. — ^New  Jersey :  Concord,  Isabella,  Delaware. — ^North  Carolina: 
emong,  Catawba. — New  York :  Delaware,  lona,  Catawba,  Isabella, 
rd,  Salem,  Diana,  Adirondack,  Hartford  Prolific,  Eebecca,  Max- 


*  The  vazietieB  aro  named  in  order  according  to  their  estimated  value. 


212  AGRICULTURAL  REPORT. 

atawny. — Ohio :  Concord,  Catawba,  Delaware,  Isabella,  lona,  Bogers'j 
Ko.  15. — Pennsylvania:  Concord,  Isabella^  Catawba,  lona,  Hartfonl 
Prolific,  Diana,  Israella. — Sonth  Carolina :  Scnppemong,  Catawba,  Isa 
bella,  Lenoir. — ^Tennessee :  Catawba,  Isabella,  Concord. 

Question  7.  What  varieties  are  in  highest  repute  as  wine  grapes  f— Con 
necticut:  Delaware,  Concord. — Georf^a:  Scuppernong. — ^Illinois:  Con 
cord,  Norton's  Virginia,  Catawba,  Clinton,  Delaware,  Ives,  lona,  Hait 
ford  ProUflc,  Herbemont. — Indiana:  Catawba,  Delaware,  Ives,  Con- 
cord, Norton's  Virginia,  Isabella,  lona^  Clinton. — Iowa :  Concord,  Dela- 
ware, Clinton,  Catawba,  Norton's  Virginia,  Rogers's  No.  4. — Kentucky: 
Catawba,  (in  old  vineyards,)  Ives,  Delaware. — Kansas:  Delaware.— Mis- 
souri: Norton's  Virginia,  Concord,  Catawba,  Delaware,  Herbemont, 
Clinton,  Ives. — Minnesota :  Concord. — Michigan :  Delaware,  ConconL- 
Massachusetts :  Concord,  Delaware. — New  Jersey :  Delaware,  Clinton.- 
North  Carolina :  Scuppernong. — New  York :  Delaware,  lona,  Catawba, 
Isabella,  Concord,  Clinton,  Oporto. — Ohio :  Catawba,  Delaware,  Con 
cord,  Ives,  Norton's  Virginia,  Clinton. — Pennsylvania :  Catawba,  Del 
aware,  Isabella,  Concord,  Clinton,  lona,  Ives.— Sonth  Carolina:  Scup 
pemong,  Clinton. — ^Tennessee:  Maury,  Mauch. — ^Wisconsin:  Isabella, 
Catawba. 

Question  8.  What  varieties  are  principally  groton  t — Arkansas :  Ca 
tawba.  Concord. — Connecticut:  Hartford  Prolific,  Concord. — Delaware 
Concord. — Georgia:  Scuppernong. — Illinois:  Concord,  Catawba,  Clin 
ton,  Hartford  Prolific,  Delaware,  Norton's  Virginia,  Isabella,  Herbe 
mont,  lona,  Diana,  Ives. — Indiana :  Concord,  Catawba,  Isabella,  Dela 
ware,  Ives,  Norton's  Virginia,  Clinton,  Diana,  Hartford  Prolific,  lona^ 
Iowa:  Concord,  Clinton,  Norton's  Virginij^  Catawba,  Eogers's  No. 4 
Delaware. — Kentucky,  {old  viney«ards,)  Catawba;  (new  vineyards,)  Ive« 
Concord,  Delaware,  Diana,  Norton's  Virginia. — ^Kansaa:  OoncercL- 
Missouri:  Concord,  Norton's  Virginia,  Catawba,  Delaware,  ClintOB 
Herbemont,  Isabella,  lona. — ^Minnesota:  Concord,  Northern  Musca 
dine. — Michigan:  Concord. — Massachusetts:  Concord. — New  Jersey 
Concord,  Isabella. — Nortii  Carolina:  Scuppernong. — New  York:  li 
bella,  Delaware.  Concord,  Catawba,  Diana,  lona,  Clinton,  Salem,  Harl 
ford  Prolific. — Ohio :  Catawba,  Concord,  Isabella,  Delaware,  Ives,  l^ai 
ton's  Virginia,  Clinton,  Hartford  Prolific,  Diana. — Pennsylvania:  Cm 
cord,  Isabella,  Catawba,  lona,  Diana,  Hartford  Prolific,  Clinton,  Cre^ 
eUng. — South  Carolina:  Scuppernong,  Catawba. — ^Tennessee:  Cata^ 
ba. — Wisconsin :  Concord,  Delaware. 

Question  9.  What  varieties  give  the  heaviest  must  on  the  STigar  scale  f- 
Connecticut*  Delaware. — Georgia:  Pauline,  (98,)  Herbemont,  (93,)  G 
ta^ba,  (85.)  Scuppernong,  (70.) — Illinois :  Delaware,  Norton's  Virginia 
Catawba,  Kulanuer,  Concord,  Herbemont,  Clinton. — Indiana :  Catawbi 
Delaware,  Ives, Concord. — Iowa:  Delaware,  Norton's  Virginia,  Catawbi 
Concord,  Clinton. — Kentucky:  Norton's  Virginia. — Kansas :  Delaware.- 
Missouri :  Norton's  Virginia,  Delaware,  Concord.  Catawba. — Minnesota 
Delaware,  lona. — Michigan :  Delaware. — Massacnusetts:  Delaware,  CliJ 
ton.  Concord. — ^North  Carolina :  Scuppernong. — ^New  York:  Delawar 
(103,)  lona,  (101,)  Diana,  Clinton.— Ohio :  Delaware,  (110,)  Catawba,  (95 
Norton's  Virginia,  (98.)  Concord,  (81.) — Pennsylvania :  Ddaware,  (100 
lona,  (100,)  Isabella,  Catawba.— South  Carolina:  Catawba,  Paulme. 

Question  10. .  What  varieties  are  most  subject  to  leaf  diseases^  and  to  wh 
extent  are  tJiey  injured  f — Arkansas :  Isabella,  badly ;  Concord,  slightly.- 
Connecticut:  All  varieties  more  or  less  except  Ives. — Georgia:  Paahji 
Herbenxont,  and  all  the  varieties  of  tlie  Vitis  Labrusca. — Illinois:  C 
tawba,  Delaware,  Clinton,  Isabella,  Kebecca,  Diana,  Iona,Ives,  Hartfo 
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Prolific^  Maxatawuy,  Israella,  Creveling.— Indiana :  Catawba,  Delaware, 
Isabella,  Cuyahoga,  lona,  Israella,  Concord,  Diana.-r-Iowa :  CKnton,  Ca- 
tawba, Diana,  Isabella,  Rogers's  Hybrids,  Allen's  Hybrid,  lona. — Ken- 
tucky :  Rogers's  Hybridjs,  Delaware,  Clinton,  Tokalon,  and  all  varieties  if 
pruned  in  summer. — Kansas:  Delaware,  Catawba;  about  three-tenths. — 
Missomi :  Cata,wba,  Delaware,  Isabella,  lona,  Clinton. — Michigan :  Isa- 
bella, lona,  Israella. — Massachusetts:  Delaware,  Creveluig,  Israella, 
Diana  Hamburg;  Creveling,  four- tenths  to  five -tenths. — New  Jersey: 
Delaware,  Creveling,  Rebecca,  lona,  Diana,  Allen's  Hybrid,  Maxataw- 
uy.—New  York. — Delaware,  five- tenths;  Adirondack,  four-tenths;  Wal- 
ter, three-tenths ;  Allen's  Hybrid,  three-tenths;  Isabella^  two-tenths; 
Concord,  one-tenth ;  Diana,  one-tenth ;  Rebecca,  one-tenth ;  lona,  one- 
tenth ;  Israella,  one-tenth. — Ohio:  Catawba,  Delaware,  lona,  Isabella, 
four-tenths  to  five-tenths;  Rogers's  Nos.  3,  4,  15,  three-tenths  to  five- 
tenths:  Allen's  Hybrid,  fotir-tenths ;  israella,  three-tenths^  Clinton, 
lona,  Diana,  one-tenth  to  three-tenths.  Always  most  injurious  to 
plants  that  are  overloaded  with  fruit ;  prevents  ripening  of  wood,  and 
weakens  the  vitality  of  the  plant. — ^Pennsylvania :  AH  varieties  are  sub- 
ject to  leaf  blight,  sometimes  to  the  extent  of  seven-tentlis  of  the  foli- 
age, except  Concord,  Hartford  Prolific,  and  Northern  Muscadine. — 
South  Carolina :  Catawba,  Isabella. — Tennessee :  Isabella,  very  badly. — 
Wisconsin :  Little  or  no  disease. 

Question  11.  What  varieties  are  most  svbject  to  rot^  and  to  wliat  extent  t — 
Arkansas:  Clinton,  Isabella. — Connecticut:  Diana. — Georgia:  Catawba, 
Isabella,  i£x-ienths. — Illinois^  Catawba,  seven-tenths  to  entire ;  Isabella, 
five-tenths  to  eightrtenths ;  Clinton,  four-tenths  to  six-tenths ;  Creveling, 
five-tenths  to  seven-tenths;  Diana,  five-tenths;  Taylor's  Bullet,  three- 
tenths;  Tokalon,  three-tenths;  lona,  four^tenths;  Rebecca,  three- tenths; 
Concord  cracks. — ^Indiana:  Catawba,  three-tenths  to  eight- tenths ;  Isa-" 
bella,  three-tenths  to  eight-tenths ;  Diana,  three-tenths  to  five-tenths ; 
Concord,  two  tenths.*— Iowa:  Catawba,  five- tenths  to  eight- tenths;  Diana, 
four-tenths ;  Isabella  and  Clinton,  tlirce-tenths ;  Concord,  one-tenth. — 
Kentucky :  Rogers's  Hybrids,  lona,  Catawba. — Kansas :  Catawba  rots 
badly  in  wet  seasons. — Missouri :  Catawba,  Isabella,  lona,  Tokalon. — 
Michigan:  Catawba,  Isabella. — ^Massachusetts:  Diana;  very  little  in 
other  varieties. — New  Jersey:  Isabella  in  wet  locations  only. — North 
Carohna :  Catawba. — ^New  York :  Catawba,  three-tenths  to  four-tenths: 
Concord,  one-tenth  to  two-tenths ;  Diana  and  Delaware  on  low,  alluvial 
lands  are  subject  to  rot  to  a  great  extent. — Ohio:  Catawba,  three-tenths 
to  eight-tenths;  Isabella,  three-tenths  to  six-tenths;  Israella.  three-tenths; 
Diana  and  lona,  three- tenths ;  Concord,  one- tenth  to  tnree-tenths. — 
Pennsylvania:  Catawba  and  Isabella,  very  badly,  frequently  to  the 
extent  of  eight- tenths. — South  Carolina :  Catawba,  Warren.— 'Tennessee : 
Isabella  and  Catawba,  very  badly  after  bearing  two  or  three  crops  of 
frnit — ^Wisconsin :  Allen's  Hybrid,  three-tenths. 

Question  12.  What  effect  lias  shelter  or  protectiony  of  any  Jcindy  in  pre- 
tasting  leaf  diseases  f — Arkansas:  Saunders's  sheltered  trellis  effectually 
Invents  leaf  diseases. — Connecticut:  Very  little  efl;ect. —  Geor^^a: 
Always  fair  when  grown  in  trees. — Illinois :  Favorable  wherever  tried ; 
iven  slightly-covered  trellis  insures  against  mildew ;  protection  will  insure 
Ear  crops  in  the  most  unfavorable  seasons. — Indiana :  Beneficial  where 
hied. — Iowa :  Good  where  it  has  been  tried. — Kentucky :  A  benefidal 
feet  to  all  tender-leaved  varieties. — Mssouri :  Where  tried  has  exerte«l 
I  favorable  influence. — Massachusetts :  Beneficial  by  increasing  the 
tmperature. — New  York :  Favorable  where  it  does  not  prevent  a  ft'ee 
iieolation  of  air. — Ohio :  Vines  trained  against  buildings  and  on  covered 
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trellises  are  free  from  leaf  diseases;  instances  are  known  of  suocessfol 
culture  of  uncertain  varieties  under  shelter,  successive  crops  for  thirteen 
years  having  been  raised. — South  Carolina:  Most  excellent  effect;  pre- 
vents leaf  diseases. — Tennessee :  Vines  protected  by  projecting  eaves  or 
copings  always  do  well. 

Question  13.  What  effect  has  soil  in  reference  to  rot  in  tlie  berry  f— Illi- 
nois :  Low,  wet  soils  almost  invariably  produce  rot  in  the  berry ;  rich 
lands  also  seem  to  induce  rot  in  the  berry. — Indiana :  Wet  and  rich  soils 
are  the  prevailing  causes  of  rot  in  the  berry. — Iowa :  Undrained  cLiy 
soils  cause  rot. — Kentucky:  Stiff,  retentive  subsoils^  keeping  water  near 
the  surface,  produce  rot. — Kansas :  Very  rich  soils  cause  rot  in  the 
grape. — Missouri :  Rot  in  the  berries  is  very  rare,  and  is  seen  on  rich  or 
heavy  clay  soils  only. — Massachusetts :  Not  liable  to  rot  on  dry  soils^ 
New  Jersey :  In  wet  seasons  and  on  wet  soils  we  have  rot  in  the  berries.— 
North  Carolina :  The  rot  is  frequently  disastrous  on  rich  or  retentive 
soils. — ^New  York :  Only  on  low  grounds  and  wet  subsoils. — Ohio:  Heavy 
wet  soils  are  extremely  pernicious,  and  thought  to  be  the  primary  cause 
of  rot ;  drained  soils,  even  clays,  are  almost  entirely  exempt. — Pennsyl- 
vania :  The  rot  is  most  destructive  on  undrained,  heavy  clays,  but  is 
also  induced  by  over-manuring  and  enriching  the  soil. — South  Carolina: 
We  seldom  escape  rot  in  the  berries,  on  heavy,  damp  soils. 

Question  14.  What  soilSy  chemically  considered,  are  most  fafXfrdbUU 
health  and  vigor  of  plant,  and  perfection  of  fruit  t — Arkansas :  A  reddish 
day  soil,  intermingled  with  sand,  is  the  most  congenial,  so  far  as  experi- 
ence confirms ;  on  pure  clays  the  crop  has  failed. — ^Connecticut:  A  good 
depth  of  limy,  loamy  soil  is  best. — Georgia :  Soils  containing  alkaline 

Shosphates,  and  considerable  humus,  are  most  productive,  andmaintaii 
ealthy  plants. — Illinois:  Silicious  and  calcareous  soils  are  well  snitedj 
also  gravelly  clay  soils,  if  somewhat  rolling  on  the  surface;  clay  subsoili 
are  very  good,  if  not  too  wet ;  esi)ecially  so  if  they  contain  some  iron  ani 
lime. — Indiana :  Grapes  do  weU  on  clays  if  properly  drained  and  limed; 
also  very  fairly  on  gravelly  and  sandy  soils  when  properly  worked.- 
lowa :  The  vines  seem  to  do  equally  well  either  on  silicious,  calcareous 
or  gravelly  soils,  where  the  last  is  not  too  poor  or  light  Shales  are  ver] 
good.  Clayey  soils  produce  the  richest  fruit,  but  sandy  soils  the  great«sl 
amount  of  vine. — Kentucky :  Soils  containing  much  oxide  of  iron  seen 
to  favor  the  rot. — Kansas :  A  sandy  clay  soil  is  best  for  grapes.— Mis 
souri :  The  most  favorable  soils  are  those  of  a  silicious  and  calcareoui 
nature,  containing  magnesian  limestone,  with  potash  and  phosphates 
clay  soils  are  very  good,  but  they  must  be  drained. — Michigan :  Tl« 
earliest  and  sweetest  firuit  is  produced  on  clay  soils,  but  sandy  soils  giv( 
the  largest  and  best-looking  firuit. — ^Massachusetts :  Where  the  growini 
season  is  short,  a  dry  sandy  soil  is  preferable. — North  Carolina :  A  ligk 
sandy  loam  gives  best  results. — ^New  York :  Calcareous  and  aluminoui 
soils  abounding  in  phosphates;  shaly  soils  are  always  good. — Ohio 
Calcareous  and  alummous  soils,  well  drained;  also  rotten  shales. — Penn 
sylvania :  Calcareous  soils  in  combination  with  iron ;  shaly  and  siliciott 
soils  are  very  well  adapted. — South  Carolina :  The  varieties  of  fi^ 
estivalis  prefer  silicious  soils;  the  varieties  of  Vitis  vulpina,  those  of  « 
aluminous  character ;  and  the  varieties  of  Vitis  rot^indifolia  do  eqnall; 
well  in  either;  as  a  general  rule,  light  soils  are  best  if  supplied  withlim 
and  potash. — ^Wisconsin :  A  loose  limestone  soil  is  perhaps  the  mofi 
favorable ;  sandy  clay  soils  are  also  good,  but  very  stiff  clays  are  not  a 
profitable. 

Question  15.  What  effects  have  been  observed  from  mechanical  coniitim 
of  soils,  such  as  draining,  subsoiling,  and  other  cultural  operations  t- 
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sas:  Bubsoiling  and  trencliing  show  marked  results  for  good. — 
cticut:  Draimug  is  indispensable  in  order  to  get  the  grape  to  grow 
finally  wet  soils. — Illinois:  Draining,  trencliing,  and  good  col  tore 
pessary;  the  soil  should  be  well  pulverized  and  manipoLated  before 
ig. — Indiana:  Draining  seems  indispensable  in  most  soils;  sub- 
:  and  good  culture  generally  are  always  attended  with  marked 
u — Iowa :  Deep  plowing,  in  conjunction  with  draining  and  subsoil- 
revents  rot  to  a  very  great  extent. — Kentucky:  Draining  and  sub- 
;  pay  weU. — Kansas :  We  find  the  best  results  on  drained  soils,  and 
w  after-culture. — Missouri :  The  yield  of  fruit  is  largely  increased 
aining,  trenching,  and  subsoiling. — Massachusetts:  Draining  is 
. — ^North  Carolina :  The  products  are  greatly  improved  by  proper 
g  and  culture  of  the  soil. — New  York:  Draining  and  subsoiling 
essential  benefit,  making  the  growth  more  certain,  and  preventing 
j&x)m  drought.— Ohio :  Very  dry  soils  are  vastly  improved  by 
ing;  draining  is  indispensable  in  stiff  clays,  and  subsoiling  favor- 
gw>d  clean  culture  will  always  be  attended  by  best  crops. — Penn- 
ia:  Under-draining  is  always  attended  with  good  results  in  tena- 
loils. — South  Carolina:  Draining  is  absolutely  necessary  in  clay 
subsoiling  is  useful  in  aluminous  lands,  but  of  no  use  in  silicious 
-Tennessee :  Draining  and  deep  culture,  especially  on  poor  soils, 
'  great  benefit. — ^Wisconsin:  Deep  culture  is  necessary  in  dry 

fTS. 

tUon  16.  What  effect  has  eUfDotian  upon  the  health  of  the  vine  t  Give 
of  observationsy  and  opinion  as  to  vie  proper  height  above  valleys. — 
sas:  Other  things  being  appropriate,  we  prefer  low  situations, 
te  they  are  sheltered  from  heavy  storms. — Connecticut :  No  diff^- 
'  the  ground  is  dry  in  the  valleys. — ^Illinois :  Elevated  rolling  lands 
i^idedly  the  best,  but  elevation  is  not  so  important  when  near  large 
of  water ;  near  small  streams,  or  in  valleys  distant  from  water,  an 
on  of  from  one  hundred  and  fifty  to  two  hundred  and  fi  fty  feet  is  much 
ible;  very  liable  to  freeze  in  low  grounds. — Indiana:  An  eleva- 
lition  is  always  the  best;  grapes  are  healthier,  with  much  less  dis- 
n  to  rot,  even  in  wet  seasons. — ^lowa:  An  elevation  of  fifty  to  two 
h1  feet  above  streams  has  proved  best — Kentucky :  There  is  no 
>n  but  that  elevated  sites  are  to  be  preferred,  where  the  air  can 
te  fr'e^,  and  be  protected  from  slight  fix)sts. — Kansas:  Elevations 
r  to  one  hundred  feet  above  valleys,  with  grounds  sloping  to  the 
are  tiie  best — ^Missouri :  Elevations  of  from  three  hundred  to  four 
^  feet  above  water-level  have  proved  the  very  best,  for  health  and 
>f  products. — ^Minnesota:  The  best  vines  are  those  cultivated  on 
ons  one  hundred  to  two  hundred  feet  above  the  river. — Massachu- 
Side  hill^  (of  no  great  elevation)  with  southern  slopes  are  the 
skvorable;  northern  slopes  and  lowfix)Sty  hollows  must  be  avoided 
-North  Carolina :  The  Scupx>6mong  grape  does  best  in  low  lauds, 
her  varieties  succeed  only  on  elevations :  on  the  mountain  sides, 
we  are  exempt  from  occasional  late  and  early  frosts,  failure  has 
been  known ;  in  low  valleys  they  are  destroyed  by  blight  and 
Tew  York<  Our  best  vineyards  are  on  considerable  elevations,  from 
>  four  hundred  feet  above  the  valley.  On  these  high  lands  we  are 
)jeet  to  early  fh)sts  in  autumn^  and  the  vine  is  healthier  generally 
I  low  grounds.— Ohio:  Elevations  are  considered  good,  but  opin- 
ffer  as  to  height;  some  prefer  being  within  range  of  fogs;  fifty  to 
londred  feet  above  creeks  and  small  streams  exempts  from  early 
lets,  and  vineyards  are  generally  more  healthy;  where  there  are 
odm  of  wa|er,  elevation  seems  of  but  little  consequence.— Fann- 
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sylvania :  Elevations  of  from  two  hundred  to  four  hundred  feet  are  safe 
in  early  and  late  frosts^  and  both  the  fruit  and  the  Tines  are  superior  to 
the  production  of  low  grounds. — South  Carolina :  The  best  grape  region 
is  that  above  the  frost-belt  on  the  mountain  slopes;  this  is  clearly  indi- 
cated by  the  fact  that  a  diseased  grape  leaf  or  berry  has  never  been  seen 
on  these  elevated  lands. — ^Tennessee :  We  find  decidedly  the  best  grapes 
on  elevated  positions. — Wisconsin :  Elevations  are  subject  to  destructive 
wiud-stonns. 

Question  17.  Sas  any  variety  of  the  foreign  grape  proved  remunerattte  h 
vineyard  culture  f — The  returns  uniformly  express  a  negative  answer  to 
this  question. 

Question  18.  What  is  the  effect  of  summer  pruning^  and  tchat  method  of 
winter  pruning  is  best  f — ^Arkansas :  Judicious  summer  pruning  assists  in 
developing  the  fruit;  any  system  of  renewal  is  good  for  winter  pruning.— 
Connecticut :  Vines  that  are  allowed  to  run  all  summer  without  pnming 
invariably  yield  large  crops. — Delaware:  When  summer  pruning  is  judi- 
ciously performed,  it  has  a  tendency  to  increase  the  quantity  and  qnaBiy 
of  the  fruit,  and  also  tends  to  promote  maturity  of  growth. — Georgia: 
We  find  sunmier  pruning  injurious. — Illinois:  All  known  methods  of 
pruning  are  more  or  less  practiced.  Sunmier  pruning  is  considered  hort- 
fal,  according  to  its  severity.  Cases  are  cited  of  severe  summer  proning 
causing  a  loss  of  half  of  the  crop. — ^Indiana :  Sunmier  pruning  should  be 
limited ;  it  is  injurious  if  severe.  All  methods  of  renewal  and  spar 
methods  of  winter  pruning  are  practiced. — Iowa:  Summer  pruning  is 
injurious,  if  it  involves  the  removal  of  much  of  the  foliage.  A  moderate 
pinching  of  the  points  of  fruiting  shoots  checks  growth  and  improves 
the  fruit.  The  renewal  and  otiier  systems  of  winter  pruning  are  prac- 
ticed.— Kentucky :  On  the  whole,  summer  pruning  is  considered  injurioas, 
and  should  be  abandoned. — Kansas :  Summer  pruning  should  be  strictly 
confined  to  pinching  out  the  points  of  shoots,  and  not  removing  them 
entirely. — ^Missouri :  Summer  pinning  is  practiced  to  a  moderate  extent. 
The  winter  pruning  takes  place  in  November.  All  modes  are  practiced.— 
I^ichigan :  Summer  pruning  is  deemed  hurtful  when  carried  to  any  con- 
siderable extent.  The  winter  pruning  is  on  the  renewal  system. — Massa- 
chusetts :  Very  little  summer  pruning.  Winter  pruning  on  the  spur . 
system. — ^North  Carolina:  Summer  pruning  severely  injures,  and  some- 
times kills  the  vine  in  this  locality. — New  York :  Summer  pruning  ia  : 
injurious,  except  so  far  as  to  check  the  growth  of  rampant  shoots,  or  [ 
i-emove  superfluous  wood.  All  systems  of  winter  pruning  are  practiced, 
but  the  renewal  mode  is  preferred.— Ohio :  Summer  pruning  is  injurioua  . 
as  an  unqualified  system,  but  is  favorable  to  the  extent  of  removing 
superfluous  buds,  and  checking  over  luxuriant  growth.  Many  systemsd  [ 
winter  pnming  are  practiced,  but  the  renewal  system  is^preferred.  The  ! 
system  of  horizontal  arms  with  spurs  has  resulted  in  comparative  fiul- 
ure. — Pennsylvania:  Moderate  summer  pinching  is  favorable  to  increase 
in  the  size  of  fruit,  but  is  likely  to  increase  the  present  at  the  expense  of  ; 
subsequent  crops.  Winter  pruning  is  varied,  both  the  renewal  and  the 
wpur  system  in  various  modifications  being  practiced.— South  Carolinaj 
Summer  pruning  is  not  practiced.  The  renewal  system  has  been  adopted 
in  winter  pruning. — ^Tennessee:  No  summer  pruning  done. — ^Wisconsin: 
Summer  pruning  is  found  to  be  beneficial  when  done  with  judgment 
Winter  pnming  is  done  in  November. 

Question  22.  What  insects  are  most  injurious  to  tJie  vine^  and  tchai  ti  tte 
extent  of  tlie  injury;  and  tpJiat  remedies  Imve  proved  efficient  f — Arkansas 
The  leaf  roller  is  somewhat  troublesome  on  tdl  varieties,  except  the  Sctq^* 
pemong  and  Clinton. — Connecticut :  The  thrips  is  sometimes  very  in* 
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OS. — ^Delaware :  A  small  curcnlio,  the  name  of  which  has  not  been 
rmined,  is  very  destructive- — Georgia:  No  trouble  from  insects. — 
ois:  The  leaf  folder,  thrips,  borer,  and  curculio  are  occasionally 
d  in  vineyards.  Shaking  and  hand-picking  are  the  only  known 
Klies  for  the  last  named. — Indiana:  Insects  are  not  troublesome, al- 
igh  rose  bugs  occasionally  devastate  the  young  fruit  bunches. — Iowa: 
leaf  roller  and  thrips  are  the  principal  inse<5t  enemies.  The  first  named 
be  destroyed  by  dusting  with  hellebore  powder. — Kansas :  The  thrips 
imetimes  seen,  but  not  to  any  great  extent. — ^Missouri :  The  rose  bug, 
[)s,  and  some  other  insects  are  to  be  seen,  but  not  to  any  great 
nt — !&iinnesota:  No  injury  from  insect>s. — Massachusetts:  Eosebugs 
troublesome. — ^New  Jersey:  Eose  bugs  sometimes  destroy  the 
•8.— North  CaroUna:  The  Scuppemong  grape  is  exempt  from  all* 
ct  enemies;  other  varieties  are  sometimes  injured. — New  York: 
grape  beetle,  thrips,  rose-bug,  and  caterpillar  appear.  "Whale-oil 
)  and  dusting  with  lime  are  good  preventives. — Ohio :  A  worm 
i  eats  its  way  from  one  berry  to  another  does  considerable  injury, 
thrips  is  most  destructive  upon  thin  and  smooth-leaved  varieties. 
y  have  been  prevented  by  washing  the  vines  with  a  mixture  of  soft- 
)  and  sulphur  in  the  fall,  after  the  decay  of  the  foliage j  also  by 
igating  with  tobacco  smoke  on  their  first  appearance.  Lime  and 
)hnr  sprinkled  on  the  leaves  are  also  eflective.  The  rose  bug,  steel- 
3 beetle,  and  curculio  are  occasionally  troublesome. — Pennsylvania: 
ions  insects  make  their  appearance,  but  none  of  them  are  very  in- 
ons^  except  the  thrips  in  some  dry  season. — South  Carolina :  The 
ipsis  occasionally  troublesome. — ^Tennessee:  No  insect  of  any  mo- 
it.^Wisconsin :  The  thrips  to  a  small  extent. 
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ccording  to  the  above  reports,  the  most  popular  varieties  for  table  use 
1st.  Concord ;  2dy  Delaware ;  and,  Sd,  Catawba.  Those  in  highest 
ite  lor  wine,  are,  1st,  Delaware ;  2d,  Conpord  $  3d,  Catawba  and  Scnp- 
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pemong  in  the  southern  States.  The  varieties  principally  grown  are 
the  Concord  and  Catawba,  but  the  newer  varieties  are  rapidly  being  dis- 
seminated, and  their  respective  merits  will  be  tested  in  a  few  years.  On 
the  must  scale  the  Delaware  shows  the  greatest  uniform  amount  of 
sugar,  next  the  lona ;  the  Catawba  and  If  orton^s  Virginia  are  also 
fiavorably  mentioned  in  this  respect. 

In  regard  to  mildew  and  other  leaf  diseases,  no  variety  appears  to  be 
entirely  exempt;  Concord,  Ives,  Hartford  Prolific,  and  Northern  MuBca- 
dine  appear  to  sufler  the  least,  and  it  is  probably  owing  to  this  exemp- 
tion from  severe  leaf  injury  that  these  varieties  are  so  prominent 

Eot  in  the  berry  is  almost  as  universal  as  leaf  blights,  nearly  all  fte 
varieties  being  liable  under  certain  conditions.  If  any  exceptions  are 
•  made  they  refer  to  the  family  of  summer  grapes,  the  cultivated  varieties 
of  which  are  the  Elsinboro,  Norton's  Virginia,  Lenoir,  Cunningham, 
Herbemont,  &c;  these  appear  to  be  noted  for  their  freedom  from  rot 
Old  vines  are  also  more  generally  liable  to  rot  than  those  in  young  plantar 
tions. 

Shelter  from  dews  and  other  atmospheric  changes  is  considered  advan- 
tageous in  modifying  leaf  diseases.  It  has  long  been  observed  that  vines 
growing  under  the  partial  protection  of  the  overhanging  eaves  of  a 
building,  also  those  allowed  to  ramify  unmolested  on  the  brancbea  of 
trees,  are  generally  exempt  from  injury.  Covered  trellises  seem  to 
exert  a  similar  inHuence. 

The  effect  of  soil  with  reference  to  rot  in  the  berry  seems  to  be  very 
decided.  Boils  that  retain  water,  a«  undrained  clays,  are  very  likely 
to  rot  the  fruit  of  grapes,  more  especially  when  the  plants  are  over  fonr 
or  five  years  old.  Very  rich  bottom  lands  are  also  conducive  to 
this  disease.  Wet  seasons  are  more  fatal  than  dry  on  any  soil,  tk 
primary  cause  appearing  to  be  an  excess  of  water  in  the  soiL 

The  chemical  constitution  of  the  soil  does  not  seem  to  exert  any  vei; 
marked  influence  on  the  growth  of  the  vine;  clayey  soils  produce  the 
richest  finit,  as  also  the  earliest  ripe;  the  latter,  however,  depending 
upon  the  moisture  of  the  season;  success  evidently  depends  rather  upon 
its  physical  qualities.  The  conviction  is  gradually  gaining  ground  that 
all  grape  soils  should  be  artificially  drain^,  unless  they  actually  rest  on 
an  extremely  iwrous  strata;  deep  culture,  or  raUier  deep  preparation  of 
the  ground,  is  also  strongly  recommended  in  connection  with  draining, 
the  two  operations  being  of  much  benefit  only  when  simultaneously  per- 
formed ;  draining  being  of  little  value  unless  the  soil  is  deeply  cultiTsU^ed, 
and  deep  culture  of  but  little  value  unless  the  land  is  drained. 

The  effect  of  elevation  upon  the  health  of  the  vine  is  considered  as 
favorable;  the  reports  are  nearly  unanimous  on  this  point.  Notonlj 
are  high  lands  more  favorably  disposed  to  drainage  facilities,  but  ti^ 
greater  immunity  from  late  spring  and  early  fall  frosts  is  of  vast  import- 
ance. Localities  contiguous  to  large  bodies  of  water  are  pre-eminendy 
favored  in  this  respect,  but  snwdl  streams  in  sheltered  vaUeys  have  afl 
injurious  rather  than  a  beneficial  influence. 

The  returns  are  entirely  unanimous  in  regard  to  the  failure  of  the  for- 
eign grape  in  vineyard  culture,  a  fact  which  should  be  consideitKi  by 
those  who  are  still  exx)erimenting  with  foreign  wine  grapes  east  of  the 
Bocky  Mountains. 

Summer  pruning,  so  far  at  least  as  it  involves  the  removal  of  any 
great  amount  of  foliage,  is  generally  abandoned  as  injudicious,  and  tend- 
ing to  positive  injury.  If  performed  early  in  the  season,  and  only  to  the 
extent  of  partially  checking  the  growth  of  certain  shoots,  more  partica- 
xarly  those  that  are  bearing  fruit,  it  is  beneficial;  buit  to  remove  a  qnan- 
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ity  of  healthy  foliage  at  any  period  during  the  active  growth  is  certain 
0  result  in  injury. 

The  modes  of  winter  pruning  are  rather  indefinitely  described,  and 
arious  modifications  of  renewal  and  spur  pruning  are  practiced.  The 
enewal  method  seems  to  have  the  preference,  although  it  is  evident 
hat  very  widely  varying  practices  are  included  in  the  term. 

No  serious  injuries  from  insects  are  reported.  The  thrips  is  most 
Toablesome*  but  no  practical  and  at  the  same  time  effectual  mode  of 
lestroying  tnera  has  been  made  apparent. 


CULTIVATION  OF  THE  PEANUT. 


Though  the  peanut  has  been  cultivated  in  Virginia  to  some  extent 
fix)m  a  remote  date,  it  is  only  since  the  war  that  the  crop  has  become  (rf 
primary  importance  in  the  section  of  the  State  pe<;uliarly  adapted  to  ite 
production.  The  greater  part  of  Eastern  Virginia  was  by  turns  occu- 
pied by  both  of  the  cont^^nding  armies;  and  as  nearly  every  farmer 
raised  peanuts  enough  for  his  family,  and  some  to  spare,  their  merits 
beckme  extensively  known  among  the  soldiers;  so  that  when  the 
armies  were  disbanded  a  knowledge  of  them  was  carried  to  every  part 
of  the  country.  It  is  doubtless  to  this  cause,  more  than  to  any  other,  that 
we  are  to  ascribe  the  extraordinary  impulse  given  to  their  cultnie 
within  the  last  few  years.  So  rapid  has  been  its  extension  that  the  trop 
of  each  successive  year  has  been  threefold  greater  than  that  of  the  year  pre- 
ceding, and  at  prices  fully  maintained.  The  crop  of  18G8  in  Virginia  is 
estimated  to  have  aggregated  about  three  hundred  thousand  bushels, 
flie  average  price  of  which  was  about  $2  75  per  bushel.  Such  enormous 
profits  in  the  present  depressed  condition  of  our  agriculture  are  well  cal 
culated  to  keep  up  the  same  ratio  of  increase  for  1869,  so  that  the  pro- 
duct might  be  safely  estimated  at  a  million  of  bushels  if  it  were  not  that 
many  of  the  new  planters  have  embarked  in  the  business  without  an 
adequate  knowledge  of  the  conditions  necessary  to  success. 

The  preparation  of  the  soil,  however,  is  shrouded  in  no  mystery,  wMe 
the  subsequent  culture  is  almost  as  simple  and  scarcely  more  expensire 
than  that  of  com.  This  may  be  inferred  from  the  fact  that  some  plant- 
ers put  as  much  as  a  hundred  acres  in  peanuts,  and  not  a  few  firoo 
thirty  to  fifty  acres,  in  addition  to  other  crops.  To  attain  the  best  suc- 
cess the  planter  should  not  be  lacking  in  any  one  essential,  and  m  prder, 
therefore,  to  treat  the  subject  intelligently,  it  will  be  presented  uritter 
several  heads. 

SOIL. 

Any  sou  that  can  be  put  in  a  friable  condition,  and  kept  iu  that  stata, 
will  produce  peanuts;  but  that  which  is  best  adapted  to  their  growth  is  |  : 
alight,  gray  soil,  without  being  very  sandy.  The  color  of  the  pod»* 
always  partakes  of  the  color  of  the  soil :  and  as  the  brightest  pods  alwajfi 
bring  the  most  money,  so  the  gray  land  is  to  be  preferred,  Whea 
harvested  they  are  perfectly  clean,  scarcely  a  particle  of  soil  adhering 
to  them.  Not  so  with  red  or  chocolate  colored  lands.  They  leave  » 
stain  on  the  pods,  of  which  they  cannot  be  divested  even  by  washing— 
a  practice  frequently  resorted  to  for  the  purpose  of  getting  a  fancy 
article.  When  taken  to  market  the  bright  nuts  will  command  from  ten 
to  fifteen  cents  more  i>er  bushel  than  the  brown,  though  equal  in  all  othtf 
respects.  The  gray  soil  is  therefore  to  be  selected  when  there  is  free- 
dom of  choice,  but  the  brown  soil,  when  of  the  right  texture,  is  equally 
productive. 

In  choosing  a  site  for  planting,  reference  should  be  had  to  the  crop  d 
the  previous  year.  Peanuts  require  a  clean  soil;  they  will  follow  any 
hoed  crop  to  advantage,  with  the  exception  perhaps  of  sweet  potatoea 
Com  land  is  generally  preferred.    In  tide-water  Virginia  much  of  tw 
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md  was  heavily  marled  in  former  years,  and  whenever  this  is  the  case 
n  important  and  perhaps  the  chief  requisite  to  success  has  been  already 
rovided.  The  peanut  will  not  firuit  except  on  a  calcareous  soil.  The 
ines  may  grow  with  the  greatest  luxuriance,  covering  the  whole  ground, 
int  in  the  absence  of  lime  or  marl  the  pods  do  not  fill :  they  turn  out  to 
►e  nothing  more  than  what  is  popularly  called  ''pops."  If,  then,  the 
uid  has  not  been  previously  marled  or  limed,  it  will  be  necessary  to 
.pply  say  a  hundred  and  fifty  bushels  of  marl,  or  fifty  bushels  of  lime, 
o  the  acre-  The  kind  of  lime  chiefly  used  of  late  years  is  burned  oyster 
hells,  which  may  be  had  in  abundance  in  all  the  large  towns.  It  is 
ipplied  in  either  of  several  ways,  according  to  the  convenience  of  the 
>l^ter,  and  with  about  equally  good  effect.  If  there  is  any  choice, 
pleading  broadcast  is  perhaps  the  best,  to  bo  done  before  the  land  is 
dowed;  in  which  case  the  quantity  should  be  about  fifty  bushels  to  the 
icre.  A  favorite  mode,  where  a  large  surface  is  to  be  planted,  is  to 
tiew  the  lime  in  the  furrow  over  which  the  bed  is  to  be  raised  for  plant- 
Dg.  In  this  case  a  less  quantity  will  answer,  by  reason  of  its  being 
Dore  concentrated — say  twenty  bushels.  Other  planters,  again,  who 
Ere  hurried  in  their  work,  spread  the  lime  over  the  beds  after  the  crop  is 
slanted,  at  the  rate  of  about  thirty  bushels  to  the  acre.  Either  mode  is 
attended  with  good  success;  but  wherever  it  is  practicable  to  have  a 
iioice  of  land  that  has  been  sufficiently  marled  or  limed  in  former  years, 
aid  preserved  by  judicious  culture,  the  best  results  are  found  to  follow. 
A  snch  cases  the  yield  not  unirequently  reaches  a  hundred  bushels  to 
he  acre.  Last  year  the  writer  was  told  by  a  planter  of  the  highest 
liaracter  that  on  twelve  acres  of  such  land  as  has  been  just  described 
le  sold  fourteen  hundred  bushels  of  nuts  of  prime  quality,  besides  saving 
m  ample  supply  for  seed.  The  product  ranges  from  the  quantity  stated 
bwn  to  twenty-five  or  thirty  bushels  to  the  acre,  according  to  the  skill, 
IT  want  of  skill,  of  the  planter — a  fair  average  of  the  whole  being  esti-* 
Dated  at  fifty  bushels. 

Few  persons  make  peanuts  part  of  a  regular  system  of  rotation,  but 
he  pre-eminent  success  of  a  gentleman  who  has  followed  the  plan  is 
rorthy  of  special  reference.  ^Ir.  Henry  M.  Butts,  of  Southampton 
Jounty,  Virginia,  has  for  years  pursued  the  following  course:  The  lot 
Qtended  for  peanuts,  say  next  year,  has  been  seeded  in  stock  peas  this 
rear,  the  vines  to  be  plowed  in  some  time  in  September.  The  vines  afford  a 
jreat  quantity  of  vegetable  matta:^hich  becomes  thoroughly  decomposed 
yythetimafor  planting  the  crop,  when  theseason  for  planting  is  at  hand, 
he  ground  is  replowed  and  laid  off,  and  ten  bushels  of  lime  and  a  hun- 
bed  and  fifty  to  a  hundred  and  seventy-five  pounds  of  superphosphate 
ibewn  in  the  furrows  to  be  ridged  over.  The  year  following  peanuts 
hb  land  is  planted  in  sweet  potatoes,  with  a  liberal  dressing  of  stable 
tenure.  The  third  year  it  is  laid  down  in  stock  pjeas  again,  to  be  fol- 
Qiwed  by  peanuts  as  before,  always  repeating  the  lime  and  superphos- 
phate. The  crops  of  Mr.  Butts  averaged,  one  year  with  another,  not  less 
llan  a  hundred  bushels  to  the  acre.  Last  year  from  ten  acres  he  sold 
Idrteen  hundred  bushels  of  prime  peanuts,  entirely  exempt  from  "pops,'*' 
kiid  worth  three  dollars  per  bushel. 

CULTIVATION. 

Having  sdected  the  ground,  it  is  to  be  plowed  wiUi  a  one-horse 
iow  in  March  or  April  to  a  depth  not  exceeding  four  or  five  inches, 
(he  advantages  of  shallow  culture  will  be  apparent  from  the  fact  that  the 
Peduncles  continue  to  penetrate  the  earth  until  a  firm  bed  is  reached  on 
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which  to  deposit  the  nut;  and  the  still  further  fact  of  the  increaged 
fia<ality  afforded  in  harvesting,  as  will  appear  when  we  come  to  treat 
of  that  branch  of  the  subject. 

About  the  10th  to  the  20th  of  May  is  the  time  for  planting.  K  the 
land  is  thin  and  needs  manuring,  open  furrows  three  feet  apart,  and 
strew  in  a  hundred  to  a  hundred  and  twenty-five  pounds  of  Fera- 
vian  guano,  or  from  a  hundred  and  fifty  to  two  hundred  pounds 
of  superphosphate  of  lime.  The  former  is  generally  used,  because 
of  the  greater  certainty  of  getting  a  pure  article,  but  nothing  can  be 
better  Sian  the  latter  when  well  prepared.  The  furrow  is  then  to  be 
ridged  over  and  the  whole  surface  thrown  into  three-feet  beds,  which 
should  be  reduced  to  within  two  or  three  inches  of  the  general  level  of 
the  field.  Then  mark  off  the  rows^  and  at  distances  of  eighteen  inches 
plant  two  seeds,  covering  them  an  inch  to  an  inch  and  a  half  deep^not 
more. 

In  ten  days  to  two  weeks,  according  to  the  weather,  the  young  plants 
begin  to  come  up.  As  it  is  very  important  to  get  a  good  starL  the  miss- 
ing hiUs  should  be  replanted  at  the  earliest  moment.  It  is  the  custom 
of  some  planters  to  put  an  extra  quantity  of  seed  in  every  fourth  or  fifth 
row,  to  furnish  plants  for  transplanting,  if  needed;  if  not  n^ed, 
they  can  be  thinned  out. 

As  soon  as  the  grass  makes  its  appearance  give  a  light  plowing, 
throwing  the  earth  from  the  vines,  and  following  with  the  hoe,  thoroughly 
removing  all  the  grass  from  the  row.  Plow  again  as  soon  as  the  gnm 
reappears,  this  time  Using  a  double  shovel  or  cultivator,  and  the  hoe  as 
before  directed.  If  the  season  should  prove  to  be  very  wet,  a  third 
working  may  be  neoessary,  making  use  of  the  cultivator  and  hoe  again. 

Next  comes  the  time  for  laying  by,  the  vines  having  extended  neaiij 
half  way  across  the  space  between  the  rows.  This  is  done  by  running 
a  mold-board  once  in  the  middle  between  the  rows,  and  drawing  the 
earth  up  to  the  rows  with  the  hoe,  care  being  taking  not  to  cover  the 
vines  and  to  disturb  their  position  as  little  as  possible,  as  the  fruit  will 
now  be  forming.  It  will  be  necessary  also  to  guard  against  making  the 
bed  too  high.  When  there  is  grass  in  the  row  it  must  be  pulled  np  bj 
hand.  Soon  after  this  the  vines  will  cover  the  whole  ground,  ajwi 
repress  every  other  growth,  unless  it  may  be  a  chance  weed  that  escaped 
notice  at  the  former  working. 

HARYESTING. 

The  time  for  harvesting  the  crop  is  from  the  15th  to  the  30tti  of  Octo- 
ber, immediately  after  the  first  frost.    When  the  crop  is  forward,  or  j 
when  it  is  an  object  to  get  a  portion  of  it  early  in  market,  the  operation  I 
may  be  commenced  in  the  latter  part  of  September;  but  the  longer  the  I 
vines  continue  to  grow,  the  greater  wiU  be  the  number  of  sound  pods  j 
Select  a  time  when  the  weather  is  settled  and  favqrable,  and  with  three- 
pronged  hoes  loosen  the  vines  along  the  rows.    Hands  follow  the  digger, 
'pull  up  the  vines,  shake  the  dirt  from  them,  and  leave  them  in  the  same 
place.    In  dry  weather  they  will  be  suflQciently  cured  in  two  days  to  be 
shocked.    Showery  weather,  though  it  may  somewhat  delay  the  curing, 
does  no  injury. 

One  of  the  advantages  of  shallow  culture  becomes  apparent  in  harvest- 
ing. When  the  fruit  is  deposited  only  a  few  inches  below  the  surface^: 
the  vine  is  detached  from  its  position  with  little  or  no  loss;  when  the 
depth  is  greater,  the  stems  or  pedicels  are  liable  to  be  broken  ofl". 

In  flocking,  provide  stakes  seven  feet  long,  made  sharp  at  both  ends; 
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then  lay  two  fence  rails  on  the  ground  as  a  foundation,  but  with  supports 
DDderaeath  to  afford  free  access  to  the  air.  The  stakes  are  stuck  in  the 
ground  at  convenient  intervals  between  the  rails,  the  stacks  built  up 
aroond  them,  and  finished  off  by  a  cap  of  straw  to  shed  the  rain.  The 
diameter  of  the  stack  is  made  to  conform  to  the  spread  of  a  single  vine. 
After  remaining  about  two  weeks  in  the  stack  the  picking  should  be 
began,  taking  off  none  but  the  matured  pods.  These  are  to  be  carried  to 
the  bam,  and  prepared  for  market  by  completing  the  drying  process,  and 
then  fanning  and  cleaning. 

The  most  tedious  part  of  the  work  is  the  picking.  An  expert  discrimi- 
nates at  a  glance  between  the  mature  and  immature  pods,  but  cannot 
pick  more  than  two  and  a  half  or  three  bushels  per  day.  A  machine  to 
p^orm  the  operation  would  be  a  most  valuable  invention.  Unless  the 
management  in  the  bam  is  carefdUy  conducted,  there  is  great  danger, 
where  there  is  much  of  a  bulk,  that  the  peas  will  become  heated  and 
lumldy.  The  condition  in  which  the  early  deliveries  are  often  received 
at  market  renders  this  caution  quite  necessary.  In  fact,  there  is  as 
much  slovenliness  in  the  handling  of  this  crop  as  there  is  in  regard  to  any 
other;  perhaps  more,  for  the  reason  that  so  many  inexx)erienced  persons 
engaee  in  the  culture  every  year.  Until  the  pods  are  thoroughly  sea- 
soned, the  bulk  should  be  frequently  stirred  and  turned  over. 

A  certain  classification,  in  respect  to  quality,  obtains  in  peanuts  as  in 
every  other  article  of  agricultural  produce.  The  descriptive  terms  in 
general  use  are  "  inferior,"  "  ordinary," ''  prime,"  and  "  fancy ; "  but  these 
are  not  so  definite  as  to  admit  of  no  intermediate  grades.  Assuming 
fnme  to  be  the  standard,  and  that  the  prime  are  $2  75  per  bushel,  then 
«/eriarwill  be  worth,  say,  (Ito  (1  50;  ordinary^  (2  to (2  50;  and /aiu^, 
13.  Seed  peanuts  always  command  an  extra  pnoe,  ranging  from  $3  25 
to|3  50.  These  were  the  cnrreut  prices  fi)r  the  crop  of  1868. 

YASIETIES. 

There  are  two  very  distinct^arieties  of  the  peanut,  known  respectively 
^  1^  the  names  of  the  Virginia^  and  the  Carolina  or  African.  The  diver- 
Is^  between  them,  however,  does  not  amount  to  a  specific  difference, 
I  Hie  chief  characteristics  being  that  the  one  has  a  large  pod  and  bean, 
^  and  the  other  a  small  one.  The  Virginia  is  cultivated  almost  exclusively 
I  for  eating,  while  the  Carolina  is  principally  used  for  the  manufacture  of 
oi],  which  cannot  be  distinguished  from  olive  oil,  and  is,  accordingly, 
8o)d  as  such.  The  standard  weight  of  the  Virginia  x>^anut  is  twenty- 
two  pounds  to  the  bushel ;  that  of  the  Garoliim  twenty-eight  pounds, 
h  the  markets  they  are  always  sold  by  weight. 


I  sjncD. 


f  A  matter  of  primary  importance  is  to  provide  seeds  of  good  quality 
fcr  planting ;  and  in  6rder  to  be  assured  of  their  excellence,  the  planter 
'ould  either  raise  them  himself,  or  buy  them  of  a  person  on  whose 
elity  he  can  rely.  If,  after  the  vines  are  dug  and  they  are  lying  in 
B  field,  they  should  be  exposed  to  frosty  weather,  the  germinat- 
Jug  principle  would  be  destroyed  or  impaired.  As  a  merchantable  article, 
Jowever,  their  value  is  not  at  all  afi'ected.  Neither  should  the  nuts 
become  the  least  heated  or  mouldy ;  nor  should  they  be  picked  off  the 
|Nbe8  while  wet,  or  before  they  are  thoroughly  cured.  It  is  obvious. 
Qierefore,  that  the  most  carefrd  attention  is  requisite  in  this  matter. 
^vioos  to  planting,  the  pods  should  be  carefodly  shelled  an.d  eveij 
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{avity  bean  thrown  out;  not  e^en  the  membrane  inclosing  the  sea 
should  be  raptured.  It  takes  about  two  bushels  of  peanuts  in  tte  po( 
to  plant  an  acre. 

PBOFITS. 

The  relative  profits  of  peanuts  and  other  leading  crops  of  the  distric 
o£  country  in  which  they  are  severally  grown  may  be.determined  wit) 
a  near  approximation  to  accuracy.  Assuming  that  the  average  yield  c 
cotton  to  the  acre  is  half  a  bale,  or.  two  hundred  and  twenty-five  poundi 
and  that  it  is  worth  twenty-five  cents  a  pound,  the  aggregate  proceed 
would  be  $56  25.  An  average  crop  oftobacco  does  not  exceed  six  hondre 
X>ounds,  nor  the  average  price  $10  per  hundred ;  the  gross  proceed 
would,  therefoi*e,  amount  to  $G0.  An  average  crop  of  peanuts  is  fift 
bushels  per  acre,  which  may  be  put  at  $2  50  per  bushel,  aggregatin 
$125 ;  so  that  it  ajipears  that  at  one-half  the  price,  or  one-haK  the  pn 
duct,  the  peanut  is  as  profitable  as  either  cotton  or  tobacco.  So  far  s 
regards  the  expense  of  preparation  and  culture,  the  difference  betwee 
X>eanuts  and  cotton  is  inconsiderable ;  but  the  picking  of  the  cotton  i 
by  fBT  more  tedious  and  laborious  than  gathering  the  xieanuts.  As  t 
tobacco,  the  crop  is  never  off  the  hands  of  the  planter,  and  the  cnltin 
tion  is  the  most  expensive  of  the  three,  leaving,  therefore,  less  dea 
profit. 

OONCLTJDINa  BEMABKS. 

The  peanut  crop  is  justly  considered  exhausting,  but- not  more  so,  i 
is  believed,,  than  either  of  the  others  with  which  we  have  compared  it 
Planters  who  have  been  loi^  engaged  in  the  culture  say  that  the  sIdk 
ground  may  be  planted  for  a  succession  of  years,  provided  the  vines  an 
restored  to  the  soil,  and  a  moderate  application  is  annually  made  of  goanc 
or  other  fertilizer.  Cotton,  under  a  similar  system,  may  be  planted  or 
the  same  land  for  an  indefinite  period  without  diminution  of  prodnct 

The  vines  of  the  peanut  make  a  large  quantity  of  very  nutritiooi 
provender,  which  is  eaten  with  avidity  by  cattle.  If  the  crop  is  dni 
before  frost,  it  is  equal  in  value  to  any  other  forage  plant.  As  thepodt 
are  picked  off,  the  vines  should  be  placed  under  shelter,  secure  from  tlH 
weather. 

Qn  account  of  the  profit  of  the  crop,  it  .has  taken  the  place  of  tobaca 
to  a  considerable  extent  in  places  where  tibe  soil  is  adapted  to  it  Tfai) 
is  the  case  in  the  lar^e  tobacco-growing  counties  of  Arnetia,  Nottowa]i 
Halifax,  and  Brunswick,  besides  others  of  less  note.  How  &r  north  t^ 
culture  may  be  extejided  to  advantage  is  at  present  a  matter  of  ooi 
jecture ;  but  in  the  tide- water  district  of  Maryland,  and  also  in  Delafwar 
imd  the  southern  part  of  New  Jersey,  it  well  deserves  a  trial. 


THE   POTATO. 


III8TORY  A^^^  HABITS. 

le  potato  (Solanum  tuberosum)  is  a  native  of  tlie  tablelands  of  the 
ee  of  South  America.  Centuries  ago  it  was  found  by  travelers 
ring  wild  in  Chili,  at  Cuzco  in  Pei-u,  at  Quito  in  Ecuador,  and  in 
forests  of  Bogota  in  New  Granada,  8,694  feet  above  the  level  of 
jea.  Potatoes  have  been  cultivated  at  Quito  from  time  immemoriaJ, 
are  among  the  finest  in  the  world.  This  city  is  situated  on  an  ex- 
ive  plain,  at  an  elevation  of  10,233  feet.  The  mean  temperature 
le  climate  throughout  the  year  is  about  sixty  degi^ees  Fahrenheit, 
varies  from  this  but  little  at  any  particular  season.  The  country 
the  appearance  of  perpetual  spring.    There  are  no  sudden  «hangeB 

heat  to  cold,  no  violent  storms  of  rain  and  wind.  The  land  is  re- 
led  by  distilling  dews  and  gentle  showers. 

le  soil  of  these  table-lands,  which  are  the  uplifted  beds  of  an  ancient 
n,  is  generally  composed  of  disintegrated  rocks  and  shells,  of  the 
itus  of  the  mountains,  and  of  vegetable  mold,  and  belongs  to  the  geo- 
sd  formation  of  the  secondary  or  the  tertiary  i>eriod.  It  is,  there- 
hght,  porous,  and  friable,  and  contains  large  proportions  of  sand,lime, 

vegetable  substances.  It  is  also  naturally  well  drained,  though 
itive  of  sufficient  moisture,  and,  from  its  elevated  and  airy  location, 
ol  and  moderately  dry. 

ich  is  the  native  home  of  the  potato,  where  it  grows  spontaneously, 
wing  itself  from  j'ear  to  year  from  its  tubers  and  seeds.  It  retains 
rerdure  of  its  foliage  unimpaired  throughout  the  entire  season,  and 
tt  its  tubers  and  seeds  are  fully  matured,  it  dies,  not  of  any  injury 
I  external  influences,  but  because  its  period  of  life  has  terminated, 
•om  this  brief  history  of  the  habits  of  the  potato,  the  following 
ciples  may  be  deduced :  1.  That  the  location  lor  its  culture  should 
levated  and  airj'.  2,  That  the  climate  should  be  tenii)eratej  not 
ect  to  extremes  of  heat  and  cold,  nor  \iolent  storms  of  ^vind  and 
,  having  a  mean  temperature  of  about  sixty  degrees.  3.  That  the 
should  be  light,  well  drained,  and  composed  of  the  i>roj>er  propor- 
%  of  sand,  hme,  and  vegetable  mold. 

lese  principles  he  at  the  foundation  of  the  successful  cidtivation  of  the 
to.  K  they  are  regarded,  good  crops  may  bo  expected ;  if  they  are 
ected,  the  result  will  be  poor  crops,  degeneracy,  and  disease  of  the 
t. .  Although  the  potato  is  of  tropical  origin,  (tropical  in  its  latitude 
gh  not  in  climate,)  and  has  its  favorite  locality*,  in  which  it  will  gi'ow 

certainty  and  in  perfection,  yet  such  is  its  adaptability  that  it  may 
rown,  by  careful  culture,  with  tolerable  success,  from  I*atagonia  to 
"ador,  and  from  the  Cape  of  Good  Hope  to  Iceland. 

DISEASES. 

lere  ai'e  difficidties  to  be  encountered  in  the  cultivation  of  the  potato, 
1  removed  from  its  native  locality,  which  are  unavoidable,  and  can 
rercome  only  in  i)art  by  a  thorough  knowledge  of  its  origin  and 
ts.    The  most  formidable  of  these  are  the  diseases  of  rust,  curled 
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leaf,  and  rot.    The  first  two  are  only  the  incipient  stages  of  flio  latter, 
and  the  causes  and  remedies  are  the  same  in  each. 

It  is  generally  believed  that  debility  is  a  predisposing  cause  of  the 
potato  rot,  and  usually,  if  not  always,  preliminary  to  its  attacks.  It 
may  be  induced  in  various  ways : 

1.  By  planting  small  andimperfectly  matured  tubers, — Tubers  may  be  small 
in  consequence  of  the  feeble  constitution  of  the  plant,  or  because  tliey 
were  formed  late  in  the  season,  and,  there^re,  had  not  suflBcient  time  to 
attain  full  size  and  maturity.  It  is  a  law  weU  established  in  the  vege- 
table kingdom,  and  also  in  the  animal,  that  like  produces  like.  By  this 
it  is  not  meant  that  the  oflfepring  will  he  exactly  like  the  parent  iu  everj' 
particular,  but  simply  that  it  will  more  resemble  it  than  any  other 
variety.  If,  then,  we  plant  a  tuber  which  is  small  and  the  result  of  feeble 
growth,  wo  caunot,  by  any  principle  of  reproduction,  expect  anything, 
as  a  general  result,  but  a  small  and  feeble  offspriug.  This  may  not 
always  be  fully  realized  at  once,  but  sooner  or  later  it  will  come. 

hi  the  case  of  imperfectly  matured  tubers  it  is  well  known  by  all  that 
potatoes,  when  used  before  they  are  ripe,  are  unpalatable,  hard,  and 
watery.  These  qualities  result  principally  from  the  absence  of  starch, 
which  ^  according  to,  the  analysis  of  Professor  Pay  en,  made  with  seven 
varieties  of  the  potato,  constitutes  about  seventeen  parts  out  of  the 
twenty-six  parts  of  the  whole  solid  or  dry-  matter  contained  in  the 
tuber — seventy-four  parts  of  the  tuber  being  water.  The  starch,  when 
converted  into  sugai*  by  the  process  of  germination,  liuiiishes  food  for 
the  young  plant  in  the  early  stages  of  its  growth,  and  before  it  has 
thrown  out  roots  by  which  it  may  draw,  any  nouiishment  from  the 
earth.  I 

Now,  if  the  tuber  does  not  contain  a  proper  amount  of  starch,  incon- 
sequence of  its  imperfect  maturity,  the  young  plant  cannot  get  tiie 
necessary  nourishment,  and  of  course  must  be  feeble  and  stinted  daring 
tlie  period  of  its  growth;  and  this  shock  to  its  constitution  cannot  be 
overcome  by  any  jimount  of  fertility  of  soil  from  which  it  may  after- 
wards derive  its  food.  Uence  imperfection  and  debility  will  be  the  re- 
sult, and  a  foundation  will  be  laid  for  future  disease.  A  remedy  for  this 
debility  may  be  found  by  yearly  selecting  and  planting  full-sized  and 
perfectly  matured  tubers. 

2.  By  planting  tubers  cut  very  s^nall. — Tubers  ai^e  often  cut  into  very 
SJuall  x>i<3ces,  containing  perhaps  only  one  or  two  eyes  at  most.  It 
is  ob%ious  that  pieces  so  small  can  contain  only  a  very  small  quantity  of 
starch  for  the  nomishment  of  the  young  plant.  It  must,  therefore, 
struggle  through  this  critical  period  of  its  existence  in  a  starved  con- 
dition, and  we  caunot  reasonably  suppose  that  it  will  ever  Ik».  able  to 
overcome  this  want  of  "  a  good  start^  at  the  commencement  of  life,  by 
any  subsequent  cultivation,  however  good  it  may  be,  "  Small  potatoes," 
says  0.  B.  Goodrich,  "  and  those  cut  very  small,  are  certainly  very  ob- 
jectionable in  a  physiological  point  of  view.  The  sprouts,  until  they 
are  well  out  of  ground,  and  their  leaves  expanded,  draw  all  their  food 
from  the  mother  potato.  K  this  is  smaU,  or  has  a  great  many  eye^  in 
proportion  to  its  size,  it  cannot  throw  up  strong  shoots. '' 

And  fuilher,  admitting  that  the  pieces  are  suflBiciently  large  to  con- 
tain all  the  starch  necessary  for  healthy  germination  and  growth,  yet  in 
many  instances  they  suflfer  a  partial  decay  before  germination,  while 
lyi ug  in  the  giound,  and  the  starch  is  changed  from  Its  healthy  condi- 
tion, in  consequence  of  the  absorption  of  water  and  noxious  substances, 
through  the  lacerated  organs  of  the  cut  tubers. 

The  tuber  is  a  thickened  portion  of  a  branch,  growing  out  of  the  stalk 
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x>imd,  and  having  the  power  of  retaining  life  for  a  time  after 
it  plant  has  perilled.  It  is  not  a  root.  If  a  shoot  of  the  com- 
rant  bush  ^ould  thicken  at  the  end  and  swell  into  a  tuber,  its 
ibstance  being  changed  into  nutritious  matter,  and  its  buds 
on  the  outside,  it  would  precisely  correspond  with  the  tuber  of 
:o.  The  eyes  of  the  potato  are  only  the  buds  of  the  branch, 
lids  of  a  shrub  or  a  tree  are  connected  with  the  woody  tissue 

of  the  branch,  by  the  medullary  rays,  so  that  a  circidation  is 
ly  kept  up  between  the  interior  and  the  surface.  The  buds 
'the  potato  are  connected  with  the  interior  of  the  tuber  in  a 
nanner ;  and  if  the  rootlets  are  cut  the  ftmctions  of  the  organs 
dred,  and  they  cannot  i)erform  their  offices  of  absorbing  nutri- 
1  the  tubers  as  tiiey  would  if  they  had  not  been  injured,  and, 
,  the  young  plant  is  weakened.    It  is  true  that  the  potato  has 

such  vigor  of  constitution  that  it  wiU  grow  even  from  a  peel- 
lore  than  an  eighth  of  an  inch  in  thickness,  but  it  must  be  appar- 
rery  careful  observer  that,  with  such  deficiency  of  support,  it 
i,  long  maintain  its  health. 

krd  against  the  danger  of  decay  of  the  tuber  in  the  ground  be- 
lination,  it  is  covered  with  a  coating  which  is  nearly  impervious 
lids,  so  that  the  matter  which  is  contained  within  is  carefully 
i  from  contact  with  all  substances  which  would  unfit  it  for  sup- 
ealthy  nourishment  for  the  young  germ  which  it  is  intended  to 

"  The  fact  is,'^  says  0.  E.  Goodrich,  "  the  potato  has  a  less 
ie  skin  than  any  other  culinary  root.    This  impermeability  for- 

transmission  of  ordinary  liquids  through  it ;  hence  it  is  the 

to  wither  in  the  sun  and  the  last  to  absorb  moisture.  The 
y  of  potatoes  in  ordinary  cases  in  spring  is  the  result  not  of 
,tion  of  their  juices,  but  of  their  loss  by  germination." 
:hese  statements  it  api>eais  evident  that  the  greatest  health  and 
the  plant  are  secured  by  adopting  the  course  which  nature  pur- 
sproducing  the  plant  in  its  native  locality ,  or  by  planting  full- 
i  perfectly  matured  tubers  whole.  "  The  custom  of  planting 
toes,''  says  Professor  von  Martins,  "instead  of  whole  ones, 
1  no  case  be  adopted,  as  without  doubt  it  has  exerted  an  influ- 
he  deterioration  of  the  race." 

l4mg  cuUivatimi  of  the  same  variety. — It  is  generally  believed 
long  cultivation  of  any  variety  of  the  potato,  it  at  length  be- 
is  prolific,  and  is  weakened  in  its  whole  constitution.  Although 
jf  deterioration  is  admitted,  there  is  m\ich  difference  of  opinion 
ird  to  its  cause.  If  the  cause  could  be  perfectly  known,  a  very 
it  step  would  be  taken  toward  finding  a  remedy  by  which  the 
might  be  removed. 

persons  suppose  the  reason  of  the  deterioration  to  be,  that  the  ele- 
the  soil  have  been  exhausted,  and  that  the  potato  really  becomes 
[1  for  want  of  proper  food ;  a  part  of  the  deterioration  is  also 
d  to  bad  cultivation.  It  is  said,  in  reply,  that  this  is  no  doubt 
A  certain  extent,  but  that  a  change  of  locality  and  culture  will 
re  its  original  vigor.  "I  have  in  several  instances,"  says T.  A. 
*' tried  to  renovate  the  vigor  of  old  and  excellent,  nearly  ex- 
►^arieties  of  the  potato,  by  change  of  soil  and  mode  of  culture, 
rer  in  any  degree  succeeded." 

lition  to  this,  it  is  contended  that  the  deterioration  is  owing 
exhaustion  oi  the  vital  energies  of  the  plant,  by  reason  of  age; 
created  beings,  whether  plants  or  animals,  have  a  beginning,  a 
,  and  an  end ;  and,  although  the  end  may  sometimeB  be  much 
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deferred  by  vaiious  artiflcial  means,  as  good  culture,  &c..  yet  death  is 
inevitable.  John  Townley  thinks  that  the  potato  raised  m>m  the  seed 
is  in  its  prime  or  fnll  maturity  from  the  fourth  to  the  tentii  year,  and 
:ifter  this  it  generally  declines,  and  Tvill,  in  the  course  of  years,  <^rmi 
out, "  and  finally  become  extinct.  The  power  of  propagating  the  potato 
from  the  tuber  appears  to  be  oidy  a  temporary  device,  by  which  a  dear 
able  variety  may  be  continued  beyond  its  annual  period  of  life  for  a  few 
years,  or  until  other  good  varieties  may  be  produced  and  perfected  fiom 
the  seeds. 

It  is  asserted,  further,  that  the  renewal  of  a  plant  by  a  bud  or  a  branch, 
as  in  the  cultivation  of  the  potato  from  the  tuber,  is  only  a  continiiati(H) 
of  the  same  organization^  or  old  variety ;  that  the  earth  in  the  caae  of 
the  tuber,  and  the  stock  m  the  caso  of  gi'afting  a  branch  upon  it,  ^^can 
give  nutriment  only,''  and  **not  new  life;''  and  that  it  is  the  seed,  which 
has  been  influenced  by  the  pollen,  that  originates  a  new  plant  which 
dilSers  from  all  that  have  been  created  before  it  or  will  be  created  after  it^ 
being  endowed  with  a  vital  principle  peculiar  to  itself,  and  which  no 
other  plant  of  the  same  species,  or  any  other  species,  can  impart  or  per- 
petrate beyond  a  certain  limited  period  of  life.  "The  culture  of  tie 
potato  constantly  from  the  tubers,"  says  G.  E.  Goodrich,  "and  almost 
never  from  the  seed,  added  to  the  carelessness  with  which  that  cultiTa- 
tion  has  been  conducted,  has  certainly  tended  to  enfeeble  it." 

Admitting  that  this  view  is  correct,  one  remedy  at  least  for  the  de- 
bility must  be  found  in  raising  new  varieties  from  the  seeds  of  heaitliy 
plants.  If  vigorous  varieties  cannot  be  found  at  home,  they  must  be 
obtained  from  their  native  locality.  The  seeds  should  be  sown  in  beds 
or  boxes  like  tomato  seeds,  in  early  spring,  and  then  transplanted 
into  well-prepared  soil,  where  they  may  mature  their  tubers.  It  is 
recommended  to  set  the  stems  deep,  or  about  one-third  in  the  ground, 
that  they  may  not  dry  up,  and  that  the  tubers  which  grow  from  tim 
may  be  properly  protected.  Some  tubers  of  tolerable  size  will  be  formed 
the  first  year,  and  of  Ml  size  the  second.  Only  a  few  wUl  prove  worflf 
of  being  cultivated. 

New  varieties  may  also  be  produced  by  cross-breeding,  which  consisis 
in  fertilizing  the  pistils  of  the  flowers  of  a  desirable  variety  by  the  poDeo 
of  the  stamens  of  another  variety,  the  qualities  of  which  we  wish  ti^ 
impart  to  the  former.    From  the  seeds  produced  by  the  fertilized  i^ 
new  varieties  may  be  grown  possessing,  in  some  degree,  the  qnalitiflt,^^ 
of  both,  and  some  may  be  better  than  either.    It  should  be  remembered^^^ 
however,  that  all  new  varieties  are  not  equidly  hardy,  some,  fifom 
natural  weakness  of  constitution,  being  more  inclined  to  rot  thitt 
others,  and  therelbre  inferior,  in  this  respect^  to  some  older  varieti 
but  these  cases  are  exceptional.    If  the  practice  of  renewing  the  pot^ 
frtun  the  seeds  at  proper  intervals  should  be  adopted,  the  debiUty  aris* 
ing  from  long  cultivation  of  the  same  variety  would  be  avoided. 

-L  By  culticatiKg  in  9oiU  not  containing  tike  elements  necessary  for  i^ 
grotcih. — It  is  found,  by  an  analysis  of  the  solid  or  dry  matter  of  th<^ 
tuber  of  the  potato,  that  about  forty-four  parts  out  of  one  hundred  ami  "^ 
carbon;  and  of  the  one  hundred  parts  of  the  ash  of  the  tuber,  aboni  -* 
forty-eight  parts  are  i>otash  and  twenty-one  parts  phosphates.  It  will  h^'^ 
seen,  therefore,  that  the  elements  which  form  a  large  iM)ition  of  the  soli' 
part  of  the  iwtato  an>  carbon  and  potash.  We  have  also  previonsl 
shown  that  carbon  and  lim«  abonnd  in  the  sofl  of  the  table-lands  wh 
the  potato  grows  wild. 

If  these  dements  are  wanting  in  the  soil  in  which  we  desire  to  cultivat 
the  potatOi  (and  this  can  be  ascertained  by  ana^ring  it,)  tiiey  most ' 
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Lpplied  by  aitificial  means,  as  tlie  only  prol^r  remedy  for  weakness 
daced  by  a  deficiency  of  nutritive  elements.    Carbon  may  be  supplied 

abundance  from  decayed  vegetable  substances,  as  leaves,  tui^,  and 
uck ;  potash  may  be  found  in  ashes,  lime,  and  gypsum,  and  the  phos- 
lates  in  bones.    All  experience  proves  that  these  substances,  combined 

proper  quantities  with  sand  and  loam,  form  an  admirable  soil  for  the 
rowth  of  the  potato ;  and  preparing  the  soil  in  this  way  constitutes  an 
iportant  part  of  good  cultivation. 

5.  By  excessive  stimulus  from  strong  and  concentrated  manures, — It  is  a 
ict  of  common  observation  that  plants  which  ait^  subjected  to  high  cul- 
vation  do  not  ri])en  and  consolidate  their  tissues  so  thoroughly  as 
lose  of  more  moderate  growth.  Fruit  trees  ciUtivated  in  rich  gardens, 
id  making  largo  growth  of  wood,  are  certainly  not  capable  of  enduring 
)  great  climatic  changes,  without  injury,  as  those  which  grow  in  poorer 
)il6. 

The  case  is  the  same  with  the  potato.  The  tubers  ai-e  inflated  and 
atery,  in  consequence  of  a  deficiency  of  starch,  which  should  have  been 
laborated  in  the  leaves,  and  properly  prepared  for  plant  growth ;  the 
rgans  arc  overworked  and  surcharged  with  stagnant  matter,  and  the 
hole  plant  feels  the  delibitating  influence.  This  efiect  may  not  appear 
I  the  first  or  the  second  year,  or  indeed  in  many  years ;  but,  like  the 
buse  of  the  human  system  by  excesses  of  any  kind,  it  will  surely  appear 
t  some  time.  This  anxiety  to  raise  large  crops,  and  to  work  the  plant 
eyond  it«  capacity  by  excessive  stimulus,  is  veiy  injurious,  and  will,  in 
le  end,  de8tix)y  it.  Moderate  stimulus  produces  a  firm  texture  and 
igoroos  constitution. 

6.  By  effect  of  cUmatCj  or  sudden  alternatimis  of  heat  and  cold^  and  of  wet 
nd  dry  weather. — Few  plants,  oven  of  those  wliich  axe  native,  will  endure 
teat  extremes  of  chmate  wiUiout  injury.  The  potato,  although  a  very 
udy  plant,  is  in  some  respects  tender.  The  eft'ect  of  sudden  cold  after 
leat  heat  is  to  paralyze  the  organs  which  elaborate  the  sap  for  the 
mrishment  of  the  plant,  and  unfit  them  for  performing  the  offices  in 
le  vegetable  economy  for  which  they  were  designed. 

The  pores  (stomata)  are  the  breathing  passages  of  plants,  and  are  found 
I  the  leaves  and  stems  in  great  numbers.  Through  these  the  super- 
looB  water  taken  up  by  the  roots  is  eliminated.  In  wet  weather  they 
*e  open,  and  in  dry  nearly  closed,  to  prevent  too  great  evaporation. 
ix>  much  wet  after  hot  and  dry  weather,  or  excessive  heat  after  drench - 
g  rains,  has  an  effect  very  similar  to  too  great  cold.  The  spongioles  of 
le  roots,  after  heavy  rains,  absorb  large  quantities  of  water  contai]i- 
ig  the  nutritive  elements  very  much  difliised.  The  leaves  and  stems 
80  absorb  additional  quantities,  containing  little  or  no  nutrition.  The 
aborating  organs  become  gorged  with  fluid,  and  the  tissues  tender. 
■a  sudden  transition  to  great  heat  and  dr^iiess  occurs  at  this  time,  the 
ires  are  closed  and  evaporation  is  checked.  The  fluids  are  retained  in 
stagnant  condition  in  the  tissues,  the  elaborating  organs  are  ob- 
meted,  the  leaves  become  pale  and  sickly,  and  filially  decomposition 
id  dis^ise  ensue.  The  effect  here  described  is  often  seen  after  heavy 
ins,  blackening  the  foUage  of  the  potato  in  every  part. 
Climatic  influences  cannot,  of  course,  be  entirely  overcome,  but  the  most 
itural  remedy  for  the  disease,  resulting  from  want  of  adaptation  of 
imate,  is  to  cultivate  this  crop  in  that  portion  of  the  year  which  com- 
iies  in  the  greatest  degree,  in  any  given  locality,  the  conditions  of  uni- 
rmity  of  a  proper  temperature,  serenity  of  atmosphere,  and  the  requi- 
^  amount  of  moisture.  From  what  we  have  learned  of  the  habits  of 
e  potato,  it  appears  that  an  average  temperature  of  about  sixty  degrees 
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is  most  congenial  to  its  growth.  Bonssinganlt  says  it  can  ^e  cultivated 
\rith  the  best  success,  in  resi)ect  to  quantity,  quality,  and  fi'eedom  from 
disease,  the  soil  being  the  same,  in  places  in  which  the  mean  temper 
ature  during  the  season  of  growth  ranges  between  fifty-six  and  sixn 
five  degrees.  The  i>eriod  must  vary,  of  course,  with  the  different  loc^litirs 
in  which  it  is  cultivated. 

The  following  table  gives  the  most  jfiavorable  portions  of  the  ycnr  lor 
the  growth  of  the  potato  in  different  sections  of  the  countrj,  witJi  ihc 
mean  temperature  of  the  same.  Also,  the  mean  for  each  month  and  lor 
the  year,  together  with  the  yearly  range  of  the  thermometer,  or  the  dlilir 
ence  between  the  warmest  and  the  coldest  day  of  the  year. 


Different  localities. 


Kew  Orleans,  La.. 
San  Franeiaco,  Col. . 
Sacramento,  CaJL... 
KnozvlUe,  Tenn  .. 
Philadelphia,  Penn. . 
Harriihnrff,  Penn.. 

Oswego,  N.  Y 

Aognsta,  Me 


Mean 

for 

Dec. 


63.47 


Mean 

for 

Jan. 


62.45 


Mean 

for 
Feby. 


Dtg, 
5a57 
51.60 
49.04 


Mean 

for 

Mar. 


Beg, 
6al5 
5tf.l9 
56.43 
53.33 


Mean 

for 

April 


DAT- 


59.63 
62.33 
54.83 
4&53 

45.71 


Mean 

for 

May. 


D€g, 


57.16 
66.50 
67.13 
6L90 
61.88 
.5a  01 
56.57 


Mean 

for 
June. 


Deg- 


72.47 
71.20 
71.58 
59.66 
61.46 


Mean 

for 

Jnly. 


D^. 


77.11 
77.11 
73.33 
71.38 


Mean 

for 

Aug. 


D«g. 


67.89 
66.59 


Menn  '  Mean  n.-w;- 
for       for       W 
KeajMn  j  year.  ,  rw- 


Deg. 
62.03 
56.16 
58.57 
61.94 
63.77 
64.07 
63.45 
64.00 


Deg. 
73.44 
57.43 

m.m 

57.  GS 
5146 
52.42 
45.56 
44.77 


Jk4. 
CI.  00 

«.» 

67.  (« 

gs.so 

».(» 

loaoo 

111.W 
Hi  00 


It  will  be  seen,  by  examining  the  table,  that  the  winter  season  is 
chosen,  at  New  Orleans,  for  cnltivating  the  potato.  In  consequence  of 
the  small  yearly  range  of  the  thermometer,  and  the  cool  and  nnifonn 
temperature  of  this  season  of  the  year,  potatoes  of  the  best  quality  may 
be  raised  with  entire  exemption  from  the  rot.  This  is  not,  however,  a 
desirable  locality  for  their  cultivation  as  an  article  of  commOTce,  the 
great  heat  making  it  difficult  to  preserve  them. 

At  San  Francisco  and  Sacramento  the  thermometric  changes  aw 
small,  in  consequence  of  their  southern  position  and  the  ameliorating 
influence  of  the  winds,  whicli  diminish  the  cold  in  winter  and  the  beat 
in  summer,  thus  producing  a  uniformity  of  temperature  and  serenity  of 
atmosphere  very  favorable  to  the  potato.  ]\Ir.  Cronise,  in  his  recent  wori^ 
on  California,  says  that  the  potato-rot  is  unknown  about  these  places. 

As  we  go  northward  the  yearly  range  of  the  thermometer  increases, 
and  the  changes  from  heat  to  cold  become  greater  and  more  violent^ 
but  isothermal  liues  do  not  always  correspond  with  latitude;  as  at 
Knoxville  it  is  colder  than  at  Sacramento,  although  the  latter  is  fur- 
ther north.  These  variations  may  be  caused  by  the  difference  of  eleTJV 
tiou  above  the  sea,  or  by  the  effect  of  winds.  In  Gmnd  Traverse  County, 
Michigan,  between  Lake  Michigan  and  Lake  Huron,  the  temperature  is 
so  much  softened  by  the  lakes  and  the  Avinds  that  the  i>otatO-rot  has 
never  prevailed  in  that  section,  although  it  is  common  in  places  in  tbe 
same  latitude  around  it. 

At  Harri.sburg,  Oswego,  and  Augusta,  the  range  is  still  greater;  ami 
in  these  places  the  rot  has  prevailed  extensively.  At  the  North,  plant- 
ing early  in  spring  is  found  to  afford,  as  a  general  ride,  more  favorable 
conditions  than  at  a  later  period ;  but  in  all  these  places  some  years  will 
be  found  more  favorable  than  others,  because  of  the  presence  or  absence 
of  the  conditions  necessary  to  the  healthy  growth  and  matiuity  of  the 
crop. 

Another  cause  of  the  potato-rot  is  generally  supposed  to  heparamiifi 
fungi,  which  usually,  perhaps  not  always,  follow  rather  as  a  consequence 
of  previous  debility  of  the  plant. 
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le  fungi  are  a  vcrj-  extensive  class  of  plants  wbicli,  in  common  lan- 
;e,  receive  the  uatncs  of  toadstools,  muslirooma,  rust,  luilden',  nuiwt, 
,  puil-balis,  &c.  They  are  fotuid  in  all  parts  of  the  globe,  but  aru 
abundaut  in  moist,  temperate  latitudes.  The  division  of  plants  to 
h  they  belong  is  called  Cryptogamia,  or  flowerless  jilauts,  and 
seeds  are  usually  called  spores.  These  spores  or  seeds  arc  very 
ite,  and  can  Iw  studied  only  when  subjected  to  a  good  inicro6eoi)e. 
■  begin  to  germinate  by  sending  out  uamerous  filamentous  loot- 
com{>osed  of  a  succession  of  very  smalt  cells,  T\'hich  perform  the 
!  of  roots  in  supporting  the  plant  in  an  erect  position,  and  supplying 
th  Durishment.  These  rootlets  are  called  the  mycetium.  They  also 
np  stems  (s(ipei)  of  various  shapes,  according  to  the  class  to  wbicli 
belong.  The  Botrytis  infeatans,  more  rccenfly  called  the  Peronos- 
infestans,  is  one  of  the  most  destructive  of  the  fimgi  that  cause  the 
»-rot.  It  has  the  form  of  a  spreading  tree,  beaJinn  some  three 
iand  ovoidal  spore-cases  {acrosporea)  on  the  ends  of  the  branches, 
what  resembling,  when  taken  collectively,  clusters  of  grapes,  and 
s  its  generic  name  Botrytis.  Each  of  these  acrospores  contains  six 
rteen  seeds  called  Zoospores. 

e  seeds  of  the  fungi,  which  are  contained  in  the  spore-cases,  usually 
a  brown  color,  like  fine  dust,  and  are  almost  infinite  in  number.  A 
e  plant  is  said  sometimes  to  produce  millions,  so  small  and  light  as 
B]y  to  be  affected  by  gravity.  They  cover  everything  aronnd  them — 
•  plants,  and  animals.  The  air  is  filled  with  them,  and  they  wait 
for  a  state  of  the  atmosphere  favorable  to  their  growth  to  seize 
every  object  within  their  reach.  They  live  principally  upon  de- 
g  substances,  bnt  the  livingdo  not  always  escape  them. 
B  conditions  best  adapted  to  their  growth  ore,  first,  a  debilitated 
>rbid  state  of  the  plant ;  and,  secondly,  a  ]iroper  degree  of  heat, 
lire,  and  electric  influence  to  induce  germination.  They  do  not 
inate  readily,  and-  the  conditions  must  be  very  nicely  balanced  to 
e  germination  at  all.  They  frequently  remain  inert  for  a  long  time, 
n-heu  the  conditions  are  complete,  fall  upon  plants  like  an  epidemic, 
ifter  a  time  disappear  almost  entirely.  Such  may,  perhaps,  some- 
have  been  the  case  in  their  attacks  upon  the  potato.  Long-con- 
d  warm,  damp  weather,  often  causes  them  to  appear  in  great  num- 
but  a  single-day  of  dry  weather  will  arrest  their  progress. 
sy  mature  with  wonderful  rapidity.  Pn&-baII»POmetimes  grow  six 
8  in  diameter  in  a  single  night.  Certain  species  have  beon  found 
Ing  on  the  surface  of  iron  that  had  been  heated  in  the  forge  only  a 
ours  beforf^.  They  hnve  also  been  found  growing  on  the  surface  of 
,  The  Peranospora  infestans  nmturcs  in  a  few  days,  sometimes  in 
a  to  eighteen  hours  even,  when  conditions  are  most  favorable  to  its 
th,  and  scatters  its  seeds  by  thousands  and  tens  of  tliousandN,  to 
'With  each  successive  brood,  from  thiy  to  d;iy,  ui)on  the  expiring 

to  enter  the  |X)res  (stoviata)  of  the  h'iivcn  and 
*  op  by  the  si»>ngioles  of  the  roots,  iinilcitrrii-d 
j^e  sjtp  throngh  the  plant.  Tlicy  laki-  H/oi 
stems  Jind  leaves,  stop  up  tin;  ],i,ii-t  v,iih 
.-elaboration  of  the  crude  sap,  niid  ■■^fmrii'i 
WKtrt,  besides  probably  excrliriK  -.nl'U'U-ii 
riant.  That  the  sccd.4  of  Uih  Unvix.  »n- 
.t"      '  ■■*  been  dcmousl rated  \,y  '\,t.  I»<- 

P3  of  water  and  n],],m',\  »},(•»,  a, 
livid  spots  upi»fai.^|,  s,,,,]  .,(-^ 
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ward  decay.    "All  the  members  of  tliis  genus,  Pero^wspwa^  says  M. 
0.  Cooke,  ill  his  recent  work  on  the  fungi, "  with  which  we  are  acquainted, 
are  parasitic  on  living  plants,  inducing  in  them  sx>eedy  decay,  of  which 
they  are  themselves  the  cause.'' 
In  treating  of  the  remedies  for  the  fungi  we  I'ecommeud : 

1.  To  keep'  the  plant  as  vigorous  and  healthy  as  possible  by  the 
moans  previously  suggested )  since  we  have  seen  that  the  fungi  are  innch 
more  likely  to  attack  plants  when  in  a  morbid  condition  than  when  their 
vitality  is  active.  This  is  generally  the  case  with  the  potato,  but  iier 
haps  not  always,  as  the  foregoing  experiment  tends  to  prove. 

2.  To  consult  the  nature  of  the  plant,  and  cultivate  it  in  elevated  ami 
airy  localities,  where  the  sui)erfluous  moisture,  which  is  so  favorable  to 
the  growth  of  the  fungi,  may  be  quickly  evaporated,  and  chills  be 
avoided.  "Choose  positions,"  says  C.  E.  Goodrich,  "on  high  hills aud 
mountains.  On  elevated  positions  is  the  last  place  to  look  for  the  potato 
disease.  Here  you  will  get  heat  enough  in  our  warm  climate,  and  ami 
the  burning  temi)erature  of  tlie  plains.  You  will  probably  suffer  lighter 
chills  after  rain,  and  cold  heavy  dews^  than  in  deep  valleys.  Here,  too, 
you  will  most  probably  find  that  moisture  of  soil  which  will  insure  an 
even  and  steady  growth."  It  has  long  been  observed  that  potatoes  cul 
tivated  in  valleys  or  on  low  lands,  in  the  vicinity  of  lakes  and  oceans, 
are  much  more  liable  to  rot  than  on  more  elevated  lands  further  back 
in  the  interior  of  the  country,  whei*e  there  is  less  moisture  from  fog  and 
other  causes. 

3.  To  avoid  using  such  manures  as  contain  large  quantities  of  nitro- 
gen ;  for,  as  nitrogen  fonns  a.  large  part  of  all  ftingi,  such  maniures  aie 
very  favorable  to  their  growth.  An  evidence  of  the  peculiar  adaptation 
of  these  animal  manures  to  the  growth  of  lungi  may  be  seen  in  the  com- 
mon mushroom,  {AgaricuscampestriSy)  which  spnngs  up  in  so  great  abund- 
ance, in  a  few  hours,  on  manure  heaps  in  warm,  damp  weather.  In 
its  composition  it  is  similar  to  the  Feronospora  infestans. 

4.  To  use  such  manures  as  are  known  to  be  destnictive  to  the  fungi 
and  favorable  to  the  growth  of  the  potato.  Wood  ashes,  lime,  gypsum, 
sulphur,  and  salt— the  latter  in  small  quantities — are  imfavorable  to  the 
growth  of  fungi,  and  favorable  to  that  of  the  potato.  It  is  weU  known 
that  the  alkalies,  applied  directly  to  the  growing  fungi,  immediately 
destroy  them.  When  mixed  in  the  soil,  or  applied  to  the  potato  in  the 
hill,  they  are  absorbed  by  the  roots,  and  carried  by  the  sap  into  the 
stems  and  leaves,  and  thiis,  being  brought  into  contact  with  the  seeds 
or  the  tender  fungi,  destroy  them.  In  numerous  cases  alternate  rows, 
manured  with  barn-yard  manures  and  with  alkaline  substances  respect- 
ively, have  produced  diseased  or  healthy  potatoe-s,  according  as  one  or 
the  other  manure  was  used. 

From  this  it  may  also  be  seen  why  potatoes  grown  on  burnt  lauds 
are  always  sound,  mealy,  and  free  from  rot.  A  case  is  at  hand  of  a 
farmer  who  scattered  ashes  on  all  his  whe.at-field  at  the  time  of  sowing, 
except  a  Ismail  part  which  he  was  obliged  to  omit.  The  consequence 
was  that  the  wheat,  gi'own  on  the  part  to  which  the  a-shes  were  not  ap- 
plied, was  almost  entirely  destroyed  by  mildew,  {Pnccinia  graminU^) 
while  the  remainder  was  untouched.  These  manures  may  be  applied  to 
the  whole  field  broadcast,  alone,  or  formed  into  compost  by  mixing  with 
muck,  leaves,  &c.,  for  the  general  dressing  when  needed,  and  also  ap- 
plied directl^'  to  tJio  potatoes  in  the  hill. 

5.  To  burn  the  tops  mfected  with  the  disease  at  the  time  of  digging 
the  potatoes,  in  order  to  destroy  as  many  of  the  seeds  of  the  fungi  as 
possible,  as  a  preventive  to  their  growth  the  next  year.    It  is  not  sup- 
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that  a  great  number  wOuld  be  destroyed  by  this  process,  in  com- 
n  with  the  millions  which  matured  and  dispersed  themselves  so 
r ;  yet  it  might  have  a  tendency  to  check,  in  some  degree,  their 
multiplication  and  dispersion  in  future. 

KIND  AND  PBEPASATION  OP  SEED. 

as  been  shown,  in  the  foregoing  remarks,  that  potatoes  used  for 
hould  be  from  medium  size  to  larger,  emd  planted  whole.  It  is  de- 
3  to  have  some  above  the  medium  size,  to  prevent  deterioration  to 
\  too  small,  since  there  is  always  a  tendency  to  fall  below  the 
b  stock  rather  than  to  rise  above  it. 

question  now  presents  itself,  whether  it  is  desirable  to  cut  pota- 
ot  to  be  grown  for  seed.  Dr.  H.  F.  Hexamer,  of  New  York,  gave, 
I  the  New  York  State  Agricultural  Society,  the  result  of  seven- 
lifTerent  ways  of  planting  the  ])otato.  He  obtained  the  best 
from  planting  one  large  whole  potato  in  a  hill ;  the  next  best 
sras  from  two  large  half-potatoes,  cut  lengthwise ;  the  next  from 
ed  end*  of  a  largo  potato  5  the  next  from  a  large  half-potato  cut 
iwlse ;  and  nearly  the  same  result  when  the  large  ])otato  had  its 
Qd  cut  oil'.  The  smallest  yield  was  iiom  half  a  small  potato ;  one 
mth  an  eye  did  a  little  better.  He  finds  the  greater  the  yield  the 
the  amount  of  lai*gc  potatoes  in  prox>ortion  to  small.  He  used  no 
iwtatoos  for  seed.  A  medium-sized  potito  he  plants  whole ;  cut>i 
ones  in  two  pieces ;  and  the  largest  in  four  pieces,  always  taking 
D  select  soand  and  well-developed  pcttatoes. 
m  this  experiment  it  would  seem  that  the  largest  crop  can  be 
from  whole  potatoes,  and  the  smallest  from  sm^dl  ones. 
'.  Warder,  of  Ohio,  says:  "I  have  just  completed  my  second  ex- 
ent  with  assorted  seed  potatoes.  They  were  the  Harrison.  The 
fere  three  feet  apart,  twenty-two  and  a  quarter  rods  long,  and  very 
n  quality  of  soil.  No.  1  was  planted  with  whole  potatoes  as  near 
»  of  hulled  wahiuts  as  I  could  get  them ;  wa«  drilled  with  fourteen 
s  of  seed,  equal  to  9J  bushels  per  acre ;  and  produced  5^  bushels, 
to  217^  bushels  per  acre.  No.  2  was  planted  with  cut  seed,  two  or 
Byes  to  each  set,  from  selected,  fiiir-sized  potatoes,  drilled  in  the 
way  as  No.  1,  with  twenty-one  pounds  of  seed,  13^  bushels  per 
md  produced  6fJ  bushels,  equal  to  254^}  bushels  per  acre.  No.  3 
anted  with  large-sized,  selected  potatoes,  drilled,  but  ftu1;her  apart 
N^os.  1  and  2,  with  forty-eight  pounds  of  seed,  equal  to  31ji 
s  of  seed  per  acre;  and  produced  G^  bushels,  equal  to  263^  bushels 
re.  No.  4  was  planted  Avith  halves  of  the  same  selection  as  No.  3, 
yenty-seven  ])ounds  of  seed,  equal  to  17|^  bushels  of  seed  per  acre, 
reduced  CJ  bushels,  equal  to  257^^  bushels  per  acre.  It  was 
d  the  sjime  distance  as  No.  3,  and  contained  the  largest  propor- 

•  salable  potatoes,  with  No.  2  next,  and  with  almost  equal  propor- 
)f  large  ones  as  in  Nos.  1  and  3.  This  experiment,  in  connection 
ne  made  last  year,  would  induce  me  to  cut  good,  salable-sized 
es  for  seed,  in  preference  to  using  them  whole ;  and,  in  times  ot 
y,  to  use  small  potatoes,  with  cai'e  not  to  plant  them  too  closely 
er." 

liis  experiment  the  smallest  potatoes  yielded  the  largest  crop  in 
tion  to  the  weight  of  seed,  the  cut  next,  and  the  whole  ones  least 
But  the  small  ones  were  objectionable,  because  they  yielded  too 
i  proportion  of  small  potatoes. 

*  The  end  opposite  the  8tem  whioh  connects  the  potato  with  the  stalk. 


234 


AGRICULTURAL  REPORT. 


George  Maw,  of  England,  in  speaking  of  Ms  experiment,  says:  '^L  Eveiy 
Increase  in  the  size  of  the  set,  from  one  oonce  to  eight,  produces  an  in- 
crease of  the  crop  much  greater  than  tlie  additional  weight  of  the  sets 
planted.  2.  The  net  gain  over  the  extra  weight  of  the  sets  in  planting 
four-ounce  s^  in  lieu  of  one-ounce  sets  amounted,  on  the  whole  series 
of  experiments,  to  from  three  to  four  tons  per  acre,  or  over  one  himdred 
bushels.  3.  The  additional  gain  on  the  increase  of  sb.e  of  the  set  from 
four  ounces  to  eight  averaged  about  five  tons  per  acre,  or  over  onehun 
dred  and  sixty  bushels.  4.  Increasing  the  intervals  at  which  tbe  sets 
were  planted  m  the  drills,  even  those  of  the  largest  size,  to  more  than 
twelve  inches,  diminishes  the  crop  per  acre.  5.  Weight  for  weight,  cut 
sets  produce,  as  pearly  as  possible,  the  same  weight  per  acre  as  whole 
potatoes.'^ 

Prom  ail  examination  of  the  results  of  this  experiment,  there  would 
seem  to  be  little  or  no  difference,  so  far  as  the  crop  is  co.ncerned,  whether 
potatoes  are  planted  whole  or  cut.  Again,  nothing  is  lost  by  close  plant 
ing  within  a  certain  limit ;  for  the  excess  of  the  croj)  much  n)ore  than 
oalances  the  weight  of  extni  seed  used. 

Professor  W.  W.  Daniells,  of  the  Agricultiu-al  College  of  WisconsiD, 
in  an  experiment  made  with  the  Peach-blow  potato,  divided  the  ground, 
(thirty-five  rods  in  length,  and  nine  in  breadth,)  lengthwise,  into  eight 
parallel  sub-divisions  of  five  rows  each,  and  planted  in  rows,  three  and 
a  half  feet  apart  each  way,  and  three  inches  deep,  with  seed  prepared  as 
follows : 
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Seed  whole,  ond  of  large  slzo,  one  potato  in  a  hill 

Seed  of  large  idze,  cut  into  foar  pieces,  three  pieced  ia  a  hill,  four  iucheii  apart 

One  small  potato  in  a  hill 

Small  potatoes  cnt  into  thirds,  three  pieces  in  a  hill,  four  inches  apart 

One  seed  end  of  medium-sized  potato  in  a  hill 

Half  a  medium-sized  potato,  without  seed  end,  in  a  hill 

Tbe  same  as  No.  2 

Single  eyes,  three  in  a  hill 


20 
15 

i 
i 

Si 
15 


At  the  time  of  digging,  five  small  plats,  of  fifty  hills  each,  were  taken 
from  each  sub-di\ision  in  various  parts  of  it,  the  potatoes  vreiglied,  and 
the  mean  taken  as  the  average  yield  for  that  sub-divis'ion,  giving  tbe 
following  results : 
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No.  1 
No.  2 
No.  3 
No.  4 
No.  5 
No.  6 
No.  7 
No.  8 


Yield  In  pounds  on  five  plata  in  each  subdivision. 
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Plat  2. 
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Plat  3. 
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Plat  5. 
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Size. 


Large  ., 
Large  . 
Large  . 
Medium 
Lurge  .. 
Large  . 
Medium 
Small.. 
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From  a  review  of  the  preceding  table,  it  will  be  seen  that  no  two  ol 
the  small  plats  produce  the  same  quantity  of  potatoes,  although  tlie 
soil,  planting,  and  culture  were  the  same,  as  nearly  as  they  could  be 
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made  so.  Therefore,  no  experiment  on  a  single  plat  could  be  conclusive 
to  establish  a  general  principle.  It  will  al^  be  observed  that  the  cut 
tubers,  with  the  exception  of  No.  4,  produced  more  from  the  same  weight 
of  seed  than  those  planted  whole;  but  Professor  Daniells  says  that  the 
largo  whole  potatoes  in  No.  1  produced  the  most  vigorous  plants,  and 
those  in  No.  8,  with  single  eyes,  the  least  vigorous. 

If  a  greater  crop  can  be  grown  on  a  given  area  from  the  same  weight 
of  seed  when  cut  than  when  whole,  as  the  last  experiment  and  that  of 
Mr.  Warder  seem  to  prove,  because  the  pieces  can  be  made  to  occupy 
more  place>s  in  consequence  of  being  more  numerous,  it  would  be  desir- 
able, for  economy  in  seed,  or  when  the  quantity  is  limited,  to  cut  those 
grown  for  the  market ;  but  they  should  be  divided  into  pieces  of  suffi- 
cient size  to  produce  strong  plants,  and  allowed  to  dry  a  week  or  two 
before  planting,  to  harden  the  surface.  If,  however,  the  soil  is  very  rich, 
they  may  be  cut  into  smaller  pieces  than  when  it  is  less  fertile.  It  is 
also  recommended  to  moisten  them,  whether  cut  or  whole,  and  sprinkle 
with  pulverized  lime  or  ashes,  to  form  a  coating  on  the  surface.  Whole 
potatoes  should  always  be  planted  for  an  early  crop,  since  they  will  com- 
mence growing  several  days  sooner  than  when  cut ;  and  a  part  of  the 
field  having  the  most  suitable  location  and  soil  should  be  reserved,  and 
planted  with  whole  iK)tatoes  for  seed. 

KINDS  AND  PBEPABATION  OP  SOIL. 

The  best  soil,  probably,  aside  from  burnt  land,  for  growing  sound, 
nealy,  and  healthy  potatoes,  and  which  is  accessible  to  agriculturists  in 
^^eneral.  is  a  light,  loamy,  green-sward  pasture  land,  moist  but  not  wet, 
ffld  sufficiently  fertile  to  produce  one  hundred  to  one  hundred  and  fifty 
mshels  per  acre,  with  the  common  alkaline  fertilizers  applied  to  the  hills, 
t  is  very  important  to  select  a  soil  congenial  to  the  growth  and  i^erfec- 
lon  of  the  potato ;  for,  imless  this  is  done,  good  potatoes  cannot  be 
Town  even  from  the  best  varieties.  It  should  be  plowed  in  autumn  as 
leeply  as  possible,  and  sufficiently  early  for  the  sod  to  decay  by  the  next 
pring.  Early  in  the  season,  as  soon  as  the  ground  is  dry  enough  to 
rork,  it  should  be  cross-plowed,  and  carefully  harrowed,  so  as  to  mellow 
be  soil,  and  pulverize  it  thoroughly.  If  the  land  is  not  sufficiently  fer- 
ile^  it  will  be  safe  to  manure  it  carefully  with  a  compost  of  lime,  ashes, 
na  muck  spread  evenly  on  its  suriace  before  cross -plowing.  If  a  great 
pop  is  desii-ed,  and  there  is  no  fear  of  rot,  the  land  may  be  heavily 
ressed  with  bam-yard  manure,  and  a  crop  of  corn,  which  will  bear  stim- 
lating  fertilizers,  taken  from  it  the  first  year,  and  potatoes  the  next, 
he  bam-yard  manure  would  become  so  much  decomposed  during  the 
ear,  that  no  very  serious  injury  need  be  apprehended,  provided  ashes 
p  gypsum  are  used  in  the  hills.  Old  land,  or  that  which  has  been  pre- 
iously  cultivated  in  some  other  crop  than  iwtatoes,  should  be  plowed 
eeply  and  thoroughly  pulverized. 

PLANTING  AND  HOEING. 

Drills  may  be  made  for  the  potatoes,  by  plowing  at  intervals  of  tlirei* 
et  firom  center  to  center,  running  north  and  south,  if  practicable,  that 
le  sun  may  dry  off,  as  quickly  as  possible,  any  superfluous  moisture  that 
ay  happen  to  accumulate,  li  planted  in  hills,  two  and  a  half  feet  be- 
reen  the  sets  in  the  rows  would  be  a  proper  distance ;  if  in  drills,  from 
'elve  to  fourteen  inches.  If  a  great  crop  is  desired,  without  regard  to 
nvenieiice  in  cultivation,  or  liability  to  rot,  they  may  be  planted  twenty - 
ren  inches  between  the  rows,  and  t?:i  inches  in  the  drills.  More  potatoes 
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can  be  raised  from  the  same  area  of  ground  by  planting  in  drills  tliOD 
in  hiUs,  and  this  method  is  preferable  in  common  cultivation,  imless  the 
laad  is  very  rocky,  or  infested  with  troublesome  weeds.  But  when  the 
potato  is  cultivated  on  a  very  large  scale,  and  principally  or  wholly  by 
laachinery,  the  quantity  of  land  used  being  of  no  consequence,  some 
prefer  to  make  the  hills  three  and  a  half  feet  ajmrt  each  way,  in  rows 
running  in  two  directions  at  right  angles  to  one  another,  thus  sccnrinjr 
the  imx>ortant  advantage  of  cross  cultivation. 

After  the  potatoes  have  been  dropped,  a  small  quantity  of  ashes,  yni- 
verized  lime,  or  gypsum  should  be  thrown  around  them  to  promote  tlieii* 
growth  and  prevent  the  rot.  It  is  also  an  admirable  plan,  at  the  l^r^t 
hoeing,  to  put  ashes,  limo,  or  gypsum,  in  small  quantities,  on  the  hills. 

If  the  laud  is  i)lowed  to  a  proper  deptli,  and  thoroughly  drained,  tlic 
potatoes  should  be  covered  about  four  inches  deep;  if  not  in  such  conili- 
tion,  half  that  depth  would  bo,  sufficient,  and  additional  soil  should  be 
drawn  around  them  when  hoed.  They  are  sometimes  very  expeditiously 
covered  with  a  plow,  so  manageil  as  to  turn  back  upon  them  the  furrow 
made  by  drilling,  and  also  vnth  the  mold-boaixi  or  the  shovel  cultivator, 
by  running  it  astride  the  diUl.  A  potato  planter,  lately  invented,  which 
drills  the  groimd,  cuts,  drops,  and  covers  the  potatoes,  all  at  the  same 
time,  is  used  with  great  satisfaction  in  some  parts  of  the  country. 

It  is  the  opinion  of  some  of  our  best  agriculturists  that  very  little  oriio 
hilling  is  neccssaiy  when  the  land  is  properly  prepared.  High,  (X)nical 
hills  shed  the  rain,  and  let  in  much  heat  during  tlie  hot  se^ison  of  sum 
mer,  which  hinders  the  growth  of  the  plant.  Potatoes  shoidd  be  kept 
fipee  from  weeds  at  all  seasons,  but  hoeing  after  the  tubers  have  begun 
to  set  should  bo  peribrmed  with  extreme  care,  that  they  may  not  l)e  dis- 
turbed or  otherwise  injured. 

HARVESTING  AND  STOKING. 

Little  need  be  said  in  resi)ect  to  harvesting.  The  inciuiry  is  fre<iuently 
made  whether  it  is  best  to  dig  potatoes  as  soon  as  they  are  ripe,  or  to 
allow  them  to  remain  in  the  ground  till  later  in  the  season,  lu  warm 
climates  it  would  probably  be  best  to  ilig  them  as  soon  as  they  are  rii)e, 
and  remove  them  to  a  cool  place.  In  northern  latitudes,  where  they 
would  be  sufficiently  cool  in  the  ground,  it  would  be  much  better  toallo^ 
them  to  remain  till  the  close  of  the  season,  being  careful  always  to  di.a: 
them  before  the  beginning  of  the  fall  rains,  while  the  ground  Ls  dry  anil 
the  weather  pleasant.  It  will  be  of  no  advantage  to  dig  them  early  to 
avoid  the  progress  of  the  rot;  as.  If  they  are  affected,  the  disease  will 
go  on,  and  digging  and  storing  early  will  only  ;idd  the  unpleasant  labor 
of  removing  them  from  the  bin,  and  picking  out  the  diseased  tubers. 
The  potato  hook,  whiclf  is  a  kind  of  hoe  with  four  to  six  strong  steel 
prongs,  is  a  more  convenient  implement  for  digging  than  the  common 
hoe;  and,  where  the  land  is  free  from  stones  and  other  obstructions,  the 
potato  digger,  in  some  of  its  recently  improved  forms,  which  leaves  the 
potatoes  behind  it  on  the  surface  of  the  ground,  or  picks  tliem  up  in  » 
box,  as  may  be  preferred,  is  employed  by  many  fanners  with  success, 
and  found  to  be  a  great  labor-saving  machine. 

After  being  dug,  potatoes  should  always  be  allowed  to  remain  on  the 
ground  till  they  are  thoroughly  dry,  which  will  be  effected  in  afewhoni« 
if  the  weather  is  warm  and  pleasant.  If  not,  they  must  be  removed  to 
the  bam,  or  some  other  convenient  place,  and  diied  as  soon  as  the  weather 
\rill  i)ermit,  and  afterward  stored  in  the  cellar,  in  a  cool  place. 

It  will  be  found  convenient  to  assort  them  when  picked  up  frcmi  the 
ground  in  the  held,  those  intended  for  family  use  and  tlie  market  being 
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a  bin  by  themselves,  aud  the  small  and  imperfect  ones  kept  for 
[>  animals.  They  are  sometimes  assorted  by  using  a  wire-riddle, 
ows  the  small  ones  to  pass  through  it,  while  tiie  large  ones  are 

Those  which  have  been  planted  especially  for  seed  require  psurtic- 
in  assorting,  which  can  be  exercised  only  by  an  experienced  per- 
should  be  aue  to  select  those  most  suitable  in  size,  the  most  sym- 
Eind  perfect  in  form,  well  matured  and  solid.  It  cannot  be  deter- 
th  certaiDty  whether  a  potato  is  solid  throughout,  yet  an  expert 
rally  come  to  a  very  correct  conclusion, 
ing,  each  class  should  have  its  appropriate  bin,  easily  access!- 
lut  interfering  with  the  others.  The  place  should  be  moder- 
1,  and  not  liable  to  sudden  and  great  changes  of  temx)erature. 
[le  cellar  should  be  so  constructed  as  never  to  make  it  necessary 
,  in  the  coldest  weather,  to  the  artificial  heat  of  a  stove  or  other 
s.  The  potato  will  endure  a  great  deal  of  cold  without  injury, 
all  excess  of  heat  soon  destroys  it.  It  will  bear  a  temperature 
agrees  below  the  freezing  point  for  several  days ;  but,  if  exposed 
is,  it  soon  freezeSj  and  becomes  unfit  for  food  or  seed.  It  is  very 
» expose  it  below  the  freezing  point ;  and,  if  possible,  the  cellar 
9  arranged  in  such  a  way  that  the  lowest  temperature  may  not 
lirty-five  degrees,  nor  the  highest  forty-five  j  otherwise,  germi- 
lay  commence,  which  would  have  a  very  injurious  effect  upon 

JO. 

BECEKT  EXPESIMENTS. 

F.  Hexamer,  of  New  York,  in  a  series  of  experiments,  attained 

wing  results:  1.  Of  seventy  hills  of  potatoes,  pared  so  that  no 

e  visible,  thirty-five  grew;  some  produced  very  large  potatoes, 

t;  of  the  tubers  planted  remained  hard  and  firm  till  time  of  dig- 

.  Of  eighty  hills  planted  with  pieces  cut  without  eyes,  thirteen 

^:  all  of  which  sprouted  on  the  cut  surface,  none  through  the 

Of  one  hundred  whole  potatoes  planted,  ninety-eight  grew 

small  end,  and  one  from  the  side.    Of  more  than  one-half  the 

planted  whole,  only  one  eye  grew  from  each,  the  rest  remain- 

lant. 

3xamer  gives  the  following  list  of  varieties  of  the  potato  culti- 
him,  the  length  of  time  each  had  been  planted  on  tlie  farm,  the 
ble  product  of  each  per  acre,  and  its  hardiness : 


Variety. 


rtrcoat 
Blow 

ling... 
e 

t 

>fcdy.. 


Yean  plantM. 

Boihela 
per  acre. 

Third  year 

369 

Pint  year. 

269 

Third  year. 

349 

Third  year. 

235 

Third  year 

S15 

Third  year..... 

SOO 

Third  year..... 

189 

Third  year 

188 

Third  year. 

166 

Third  year. 

ISO 

Third  year..... 

145 

Third  year..... 

125 

Flntyear 

109 

Third  year..... 

113 

Third  yeiur 

lai 

Fint  year. 

95 

Pint  year. 

90 

Third  year. 

85 

Thhrdyear. 

80 

Third  year 

75 

Third  year. 

Second  year... 

02 

57 

Third  year 

53 

HardinaM. 


No  rot. 

Rotted  badly. 

No  rot. 

Rot 

No  rot. 

Much  rot. 

Maeh  rot. 

Much  rot. 

Rot. 

Eaten  by  gmbi. 

No  rot 

Rotted  badly. 

Rot 

No  rot 

Rotted. 

No  rot ;  poor  location. 

Rot 

Little  rot 

Rotted  badl>. 

No  rot 

Rotted. 

No  rot. 

No  rot ;  poor  locatlou. 
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A  correspondent  of  the  Working  Farmer  planted  three  rows  of  Davis 
Seedling  potatoes  side  by  side,  and  manured  them  in  the  hUl  alike :  1st, 
small  whole  potatoes ;  2d,  large  cut  potatoes ;  3d,  whole  potatoes  oi 
medium  size.  The  cut  jwtatoes  were  of  large  size,  and  an  entire  potato, 
cut  into  equal  parts,  was  put  in  each  hill.  They  all  produced  potatoes 
of  good  size,  but  the  row  planted  with  cut  tubers  yielded  about  one-fifth 
more  in  quantity,  and  of  rather  larger  size  than  either  of  the  others. 

At  Old  Westbuiy,  Kew  York,  nine  varieties  of  the  jwtato  were  planted 
on  soil  prepared  alike,  and  produced  as  follows :  The  Calico,  267  bushels; 
Harrison,  265 ;  Gleason,  254 :  Early  Eose,  235 ;  Vanderveer,  227 ;  Gard- 
ner, 215 ;  Poach  Blow,  197 :  Early  Goodrich,  188 ;  Early  Samaritan,  96. 
Tlie  Early  Goodrich  and  Early  Samaritan  were  badly  eaten  by  the 
j>otato  bug,  which  accounts  for  their  small  yield.  The  Peach  Blow  and 
the  Calico  are  declared  to  be  of  very  good  quality :  the  Early  Eose,  Early 
Goodrich,  Early  Samaritan,  good:  t£e  Gleason,  vanderveer,  and  Gard- 
ner, medium.  The  Harrison  is  thought  to  be  the  best  winter  variety, 
and  ripens  two  weeks  earlier  than  the  Peach  Blow.  The  Early  Eose  is 
regaixied  as  the  best  early  variety,  ripening  two  weeks  before  the  Early 
Goodrich. 

S.  S.  C  Moreland,  of  Pennsylvania,  planted  some  large  potatoes  of  the 
Ouzco  variety,  with  the  following  results:  Ten  hills  with  one  potato 
each,  ten  with  two  halves  each,  ten  with  one  half  each,  ten  with  four 
quarters  each,  ten  with  two  quailers  each,  ten  with  one  quarter  each. 
The  hills  were  three  and  a  half  feet  apart,  and  manured  alike.  When 
they  were  dug,  the  difference  was  so  trifling  as  not  to  be  worth  naming. 
The  hills  with  two  quarter  pieces,  however,  did  rather  the  best.  By  the 
side  of  these  was  planted  a  small  piece  with  the  same  variety,  in  the  old 
way,  one  foot  apart,  and  the  yield  was  more  than  twice  as  great  as  tiat 
from  the  others  planted  in  hills. 

A  Pennsylvania  correspondent  of  the  Farm  and  Fireside  planted 
seven  hundi-ed  and  eighty  hills  of  potatoes,  as  follows :  In  the  first  row 
three  pieces  in  a  hill ;  in  the  second  row,  four  pieces ;  and  so  on  through 
the  field,  the  rows  alternating  with  three  and  four  pieces,  respectively, 
in  a  hill.  Each  row  was  dug  separately,  and  the  product  weighed.  The 
result  was,  that  three  hundred  and  ninety  hills  with  three  pieces  yielded 
1,401  pounds ;  and  the  three  hundred  and  ninety  hills  with  four  pieces 
yielded  1,570  pounds — a  gain  of  one  hundred  and  sixty-nine  pounds, 
when  four  pieces  were  put  in  a  hill.  He  also  plai^ted  in  a  pile  of  mud, 
of  uniform  fertility,  thirty-six  hills  with  four  pieces  in  a  hill,  whiA 
yielded  125J  pounds ;  and  thirty-six  hills  with  five  pieces  in  a  hiU,  with 
a  product  of  136^  pounds ;  a  difference  of  eleven  pounds  in  favor  of  the 
hills  containing  five  pieces.  From  these  experiments  an  argument  is 
derived  in  favor  of  heavy  seeding ;  but  if  there  is  too  much  seed  the 
potatoes  will  be  smaller. 

A  correspondent  of  the  American  Agriculturist  planted  five  pouiuis 
of  whole  potatoes  twelve  inches  apart,  with  a  yield  of  eighteen  poimels; 
in  the  next  row,  five  pounds  of  halves  six  inches  apart,  with  a  yield  «^t 
twenty  pounds ;  while  one  and  three-quarters  pound  of  single-eye  pim^ 
produced  ten  pounds.  There  was  no  discoverable  difl'crence  in  the  qualit} 
of  the  potatoes,  and  very  little  in  size.  TPhose  of  the  whole  tubers  were  a 
tiitle  the  largest.  This  makes  it  appear  that,  in  the  proportion  of  crop  to 
Kced ,  the  advantage  is  largely  in  favor  of  single  eyes ;  for  in  the  same  pro; 
portion  the  whole  and  the  half  potatoes  should  each  have  yielded  28.5T 
]>ound8,  instead  of  eighteen  pounds  and  twenty  i)ound8,  respectively. 
Having  reference  to  the  ground  occupied,  the  result  is  in  favor  of  the 
halves  first,  and  the  whole  potatoes  second.   The  hah  es  yielded  double, 
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kvhole  ones  nearly  double  the  yield  of  the  single  eyes  on  the 
ace  of  ground.    Although  the  quantity  of  seed  and  the  ground 
ith  whole  and  with  half  potatoes  were  the  same,  the  distance 
double  in  the  first  mentioned. 

•teams,  of  IMichigan,  planted  one  pound  of  the  Early  Bovse 
mprising  two  large  potatoes  and  a  small  one.  He  cut  the  two 
>ers  through  the  middle,  taldng  one-half  of  each  for  the  experi- 
a  cutting  the  eyes  he  had  sixteen  in  each  potato.  He  cut 
ach  eye  of  one  of  the  potatoes,  making  thirty-two  pieces,  and 
ilf  an  eye  or  one  piece  in  each  hill ;  and  the  sixteen  eyes  of 
potato  were  planted  with  one  eye  in  a  hiU.  From  the  thirty- 
5,  cut  by  dividing  the  sixteen  eyes,  he  had  45^  pounds ;  from  the 
eces  planted  with  an  eye  in  each,  19J  pounds :  from  the  small 
mted  with  a  single  eye  in  each  piece,  he  had  173  pounds — 
1  all  82^  pounds,  or  nearly  one  and  a  half  bushel  from  one 
potatoes. 

Jrane,  of  Minnesota,  planted  four  pounds  each  of  the  Early 
the  Harrison,  the  Gleason,  and  the  Cuzco  potato,  cutting 
pieces  with  a  single  eye,  and  planting  in  drills  three  and  a  haff 
,  putting  one  piece  at  every  eighteen  inches  in  the  drill,  with  the 
results:  From  the  Early  Goodrich  he  harvested  16J  bushels; 
[son,  22J  bushels;  the  Gleason,  9^  bushels;  the  Cuzco,  27^ 
making  7G  bushels  from  sixteen  pounds  of  seed.  From  nine- 
of  the  Harrison  he  raised  two  bushels  of  potatoes,  producing 
e  of  eight  hundred  and  ninety-three  bushels  to  the  acre. 
I  Goo(&ich,  jr.,  of  New  York,  planted  in  drills  three  feet  apart, 
nine  inches  apart  in  the  drills,  one  barrel  each  of  the  Cuzco, 
0,  and  the  Harrison  potato,  cut  into  pieces  containing  two 
ch  variety  yielded  about  twenty  barrels,  being  at  the  rate  of 
)  hundred  barrels  to  an  acre.  The  Cuzco  yielded  a  few  less 
Orono,  and  the  Harrison  a  few  more.  The  Orono  was  a  little 
St,  the  smoothest,  and  best  table  potato,  and  also  the  best  mar- 
y.  Mr.  Goodrich  thinks  he  should  have  had  more  potatoes 
same  seed  had  they  been  planted  fifteen  inches  in  the  tlrill 
'  nine  inches,  but  not  so  many  per  acre.  They  were  all  free 
ase. 

spondent  of  the  Cultivator  and  County  Gentleman  states  that 
ion  potatoes  turned  out  two  hundred  bushels  to  an  acre ;  Glea- 
^  hundred  buShels ;  and  that  his  Cuzcos  outstripped  all  others, 
ited  the  yield  at  five  hundred  bushels  i^er  acre. 
L.  Orr,  of  Massachusetts,  railed  from  four  pounds  of  the  Early 
X)otato  three  hundred  and  seventj'^  pounds,  or  over  ninety-two 
•om  one  pound.  The  ground  on  which  they  grew  contained 
:,  including  a  margin  of  eighteen  inches.  They  were  planted 
)f  May ;  stocks  blighted  the  middle  of  August ;  dug  the  mid- 
tober. 

^anforth,  of  Connecticut,  planted  twenty  pieces  of  the  Early 

potato  in  his  garden,  making  twenty  hiUs,  manuring  them 

manure.    The  product,  dug  on  the  17th  of  August,  was  three 

Qd  one  peck  of  the  finest  potatoes  he  ever  saw,  weigning  ninety 

'assett,  of  Pennsylvania,  planted  sixteen  potatoes  of  the  Early 
ety,  weighing  three  pounds  in  all.  They  were  cut  in  pieces 
5  a  single  eye,  and  planted  with  one  piece  in  a  hill,  three  feet 
h  way.  They  made  about  two  hundred  hills,  from  which  were 
jgcu  and  a  half  bushels,  or  at  the  rate  of  two  hundred  and 
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ninety  i>oiiud8  lit)iu  one  i)oaud.  Foui*  of  tlic  be^t  hills  lillod  a  half 
bushel,  and  the  largest  i)otato  weighed  two  and  three-quarters  pounds. 
As  to  quality,  lix)m  the  limited  trial  made,  he  thinks  that  they  are  nearly 
or  quite  lirst-rate  when  mature,  but  poor  and  watery  when  young,  and 
growing  rapidly. 

Thomas  M.  Harvey,  supeiintendent  of  the  East  Pennsylvania  Experi 
mental  Farm,  reports  the  following  results  of  a  series  of  experiments: 

No.  1. — ^The  varieties  of  the  potato  planted  were  of  diflTerent  sizes,  cut 
so  as  to  make  the  number  of  pieces  in  a  row,  as  given  in  the  table. 
Phosi>hate,  800  pounds  to  an  acre,  appUed  in  the  rows. 


Varieties. 


Planted  the  IStb  of  Hay. 


OroDo 

JaokaoD  Wbito. 
Carter. 


Early  Sebeo 

Cuaoo 

New  York  Soedling  Horcer 

Gleaaon 

Andea 


IQchigan  White  Sprouta. 

Prince  Albert 

£n|diah  Fluke 

Buckrye  

OhioPeach-bloTr 

lUchigan  Pteach-Uow — 


lianted  Sdth  of  May. 


Ganet  Chill 

Califoniia  Merecr 

White  Mercer  Seedling. 
Calico 


•Teraey  Monitor 

Shaker'a  Fancy 

Bnokeye 

TTintiwifcw 

Vanderreer's  Seedling. 

Nntntm ...«. 

White  Peach-blow 


214 

til  3 


ai7 
214 
S34 
S21 
225 
210 
21G 
21d 
£30 


208 

2i;t 

208 
205 
212 
2^ 


216 
210 
214 


Pmuidt. 
1G7 
I23i 
1G8 

165i 

12»| 

66 
104| 

24| 

83 

88 

S3 


o  « 
pet 


i 

7 

I 

s| 

SI 


3 
U 

<4 


11} 


Na  2. — ^Bone  phosphate,  1,000  pbunds  spread  on  the  first  acre ;  plant^i 
tbe  5th  of  May,  in  rows  three  feet  apart^  one  i>otato  or  piece  in  a  liilL 


Variety,  and  form  of  aeed. 


1IEKCES& 


Whole  tnbn^  Urjre 

«*nu  qnartered  len^rthvL^ 

t^t«  haired  lettfthvite.  then  acnwtA.  9;^at  trnd. 

Saaae  aeed  eat  as  pivcedins.  only  seed  end 

Whole  tnher«k  mctliom 

Cot.  " 


I     e  3 


&1 


8 

a 


£   -   "^  5  «  21 


...» 


'A 


rtr"? 

jt--: 

CIO 

Whale  tnhera.  Hnall >  l,ac 


111 
2AI 

2ie* 

2.'» 


S5 

e:  e  ts 


Poxtnds, 

fid 
72 
»| 
101 
®i 


5"- 


•I 

m 

4 
(> 

101 
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B&ne  p1uwphat€j  &c, — ^Contiojied. 


Variety,  and  form  of  seed. 


MOSITOBflk 

tobers«  large ^ 

Ted  lengthwise,  large , 

1  and  crossed,  large,  seed  end  this  row 

land  crossed,  large,  stem  end  in  this  row 

tabers,  medium 

1  tabers,  medium 

HABBUON. 

tubers,  large 

lartered  Imigthwise,  large 

1,  then  crossed,  laive,  seed  end  in  this  row 

nt,  large,  stem  end  in  this  row 

tubers,  n^edium  size 

lived  lenethwise,  medium  size 

whole  tuDeis 

KAHLT  GOODVICH. 

(Planted  the  9th  of  Hay.) 

tubers.  large.. 

lartertfd  lenjgthwiso,  lar^...,. .«.. 

tlved,  then  euX  across,  large,  seed  end  in  this  rotf 

me  as  preceding,  stem  end  in  this  row 

tubers,  medium 

dTed  lengthwise,  medium ^ n 


3-5 


hi 


158 
158 
158 
158 
375 
375 


820 
220 
320 
220 
412 
412 
SCO 


2<U 
261 
261 
261 
461 
461 


I  g 

S.5S 


109 
210 
216 
225 
152 
246 


102 
221 
207 
200 
162 
212 
220 


105 
233 
234 
223 
156 


k 

©  **  8p 

1^^ 


Powidt. 
159 
135 
129| 
134} 
135| 
127| 


146} 

123 

1574 

;56 

185 

187 

184 


6-— 


Pounds. 
3i 
4 

3i 
5 

6i 

8 


81 
13 
11 


14 

13 


t,  3. — Stable  manure,  fourteen  loads  spread  on  the  i^econd  acre: 
kind  and  form  of  seed  as  on  the  preceding  phosphate ;  planted 
of  May,  in  rows  three  feet  apart,  out  potato  or  piece  in  a  hill. 


Variety,  and  fbrra  of  seed. 


tnbers,  large ^^ .... 

lartered  lengthwise,  lai^ ...? 

Ived,  then  cut  across,  seed  end  in  this  row 

neas  preceding,  stem  end  in  this  row 

tuben,  medium 

iTed  length  wise,  medium 

tnb«rs,sma]L 

MOHIIOB& 

tubera^Urge 

lartered  lu^thwise,  large >. 

Ived,  then  cut  across,  seed  end  in  this  row 

Be  as  preceding,  stem  end  in  this  row 

tubers,  medium 

Ired  lengthwise,  medium 

HABBIBON. 

tubers,  large 

altered  lengthwise,  large 

Ived,  then  cut  across,  seed  end  in  this  row 
Ired,  then  across,  stem  end  in  this  row 

16 


324 
324 
324 
324 
562 
562 
1,200 


176 

176 
176 
358 
358 


221 
221 
221 
921 


100 
197 
203 
224 
160 
210 
216 


103 
223 
213 
216 
156 
220 


113 
211 
229 
194 


Pounds. 

100; 

125 

141 

1194 

108 


230 

$10 

2G64 

204 

245 

220 


8  A 

HI 


Pounds. 
6 
4 
5 


3 

11 
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Stable  manure  J  &c. — ^Continued.' 


Variety,  and  fonii  of  seed. 


HARRUON— continued. 


Wliole  tabors,  medium. 
Cut,  halved,  medium... 
Whole  tubers,  small — 


EABLY  OOODRICU. 


Whole  tubers,  large 

Cut,  quartered  lengthwise,  largo 

Cut,  halved,  then  cut  acroas,  seed  cud  in  this  row. 

Cut  same  as  preceding,  stem  end  in  this  row 

Whole  tubers,  mediiun 

Oat,  halved  lengthwise 

Whole  tubers,  small ^ 


2^ 

ft     ^ 

C   M   <0 


474 
474 

889 


265 
265 


461 
461 


c^ 

el's 

II 

.  ?  o 


151 
228 
237 


106 
221 
220 
225 
157 
234 
214 


fee" 
c  d 
♦*  o  • 


Pottfid*. 
203 
293 
306i 


115 

lU 

1131 

120 

117 

153 


""  si 

O 


16 

ft 


Jonathan  Talcott,  of  Kew  Yorlc,  planted  Jackson  White,  the  Early 
Goodrich,  and  the  Ohio  Russet,  of  which  the  Jackson  White  was  eight 
or  ten  days  the  earliest,  and  also  the  best  in  quality;  yield  aboutaliiin- 
dred  and  fifty  bushels  per  acre.  The  Early  Goodrich,  though  a  few  days 
later,  is  preferred  for  its  hardiness,  smooth  and  perfect  appearance,  a^ 
yield  per  acre.  The  Ohio  Russet  matures  with  the  Early  Goodrich,  is 
full  as  good  in  quality,  but  the  yield  is  only  medium. 

A  correspondent  of  the  Rural  American  has  for  several  years  raised 
the  Garnet  potato,  and  says  he  finds  it  all  itsori^ator  ever  claimed  for 
it.  The  Gleason  he  thinks  far  ahead  of  any  vanety  he  has  ever  raised, 
in  respect  to  yield  and  freedom  from  rot ;  although,  as  a  table  potato,  be 
considers  it  no  better  than  the  Garnet.  From  eight  i)ound8  of  this  va- 
riety he  raised  one  barrel  of  fine  potatoes,  without  extra  cultivation. 
He  planted  eight  rows  of  the  Gleason,  four  of  the  Garnet,  two  of  tJie 
Peach-blow,  and  five  of  the  Eastern  Red,  putting  a  forkfuU  of  coarse 
manure  in  each  hill,  by  way  of  experiment.  He  generallv  applies  a  laige 
handful  of  ashes  instead  of  barn-yard  manure.  From  the  eight  rows  of 
the  Gleason,  thirty-three  bushels  were  harvested,  nearly  all  fit  for  the 
table,  and  entirely  free  from  rot ;  from  the  eleven  remaining  rows  of  the 
varieties  named,  only  thirty  bushels  were  gathered,  making  a  yield  of 
one  and  three-tenths  bushel  in  favor  of  the  Gleason. .  Only  a  few  dis- 
eased potatoes  were  found  among  the  Garnets,  but  many  among  the 
Peach-blows  and  Eastern  Reds. 

Andrew  Archer,  of  Maine,  planted  side  by  side,  and  on  the  same 
quality  of  land,  seven  varieties  of  the  potato,  with  the  following  refiults: 
The  Cuzco  yielded  370  bushels  per  acre;  the  Orono,  320;  tiie  Earjy 
Goodrich,  320;  the  General  Grant,  304;  the  Early  Sebec,  264;  the  Mer- 
cer, 240;  the  Jackson,  240.  He  states  that  the  Early  Goodrich,  the 
past  year,  maintained  its  former  reputation  as  a  first  class  potato  in 
every  respect;  and  that  the  General  Grant  is  equally  so,  either  for  the 
table  or  tbe  market,  and  is  the  earliest  variety  on  record,  cultivated  ia 
Maine,  being  two  weeks  earlier  than  the  Early  Sebec,  and  three  weeks 
earlier  than  the  Early  Goodrich.  The  Early  Goodrich  and  the  General 
Grant  do  not  rot,  and  he  thinks  they  are  far  superior  to  any  othtf 
varieties  now  grown  in  that  State. 

Isaac  Hicks  and  Sons,  of  Kew  York,  planted  nine  rows  of  each  of  niDA 
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es,  with  the  following  rescdts:  The  Early  Goodrich  yielded  188 
s  per  aore^  Early  Samaritan,  96;  Early  Bose,  235 ;  Harmon,  265 ; 
,  267;  Gleason,  254;  Yanderveer,  227;  Gardner,  215;  Peach-blow, 
Ml  were  dug  before  the  middle  of  September.  The  Peach-blows 
eginning  to  rot,  and  Were  sent  to  the  New  York  market  as  fast  as 
ie.  Three  or  four  only  of  the  Gleasons  were  found  rotten  in  each 
;  all  the  other  varieties  were  sound,  and  kept  well.  The  Peach- 
rought,  in  the  market,  $3  75  to  $4  per  barrel ;  the  Gleason,  $2  50 
the  Yanderveer,  $2  50 ;  and  the  Early  Goodrich,  $2  25. 
Bristoe,  of  Kentucky,  planted  the  yarieties  named  below,  with  the 
I  annexed : 


Varieilei. 


root .*. 

odrich ^.. 

oftet t V 

hlH 

le 

»w 

ad 


Se«d  planiedL 


Pounds. 

104 

m 
m 
m 

10* 
7* 


Yield. 


Poundi. 
231 
S99 
283 
296 
205 

297 

153 

104 

76 


Bristoe  does  not  reg^d  the  Peach-blow  as  a  sure  crop  in  the 
;  as,  whatever  the  time  of  planting,  it  will  not  produce  pota- 
11  late  iu  June.  He  has  planted  from  April  to  the  middle  of  July, 
.bout  equal  success. 

following  table  shows  the  results  of  an  experiment  made  by  Thomas 
m,  editor  of  the  Philadelphia  Weekly  Press,  and  a  committee  of 
Itural  editors  and  others,  by  boiling  fifteen  popular  varieties  of  the 
.  The  numbers  affixed  denote  their  qualities  respectively.  Ko.  1 
es  best ;  Ko.  2  next  best,  &e. : 


VarietlM. 


sdrich 

•roai 

S"iy 

I -» 

M 

>W 

hill 

Ibert 

wriite  .V.'.V.V-V.V.V.  .*..... 


• 

e 

• 

li 

a 

o 

o 
•o 

H 

O 

H 

Cm 

1 

2 

2 

2 

3 

3 

3 

3 

3 

2 

3 

3 

1 

1 

2 

1 

3 

2 

2 

2 

3 

3 

3 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

2 

1 

3 

2 

o 

2 

3 

2 

3 

O 


6 
9 

7 

r> 

6 
6 

n 

6 
6 
9 

9 
6 

7 
7 


m  an  inspection  of  the  table  it  will  be  seen  that  the  Early  Eose 
le  Early  Goodrich  hold  the  first  place  in  the  total  value  of  their 
qualities;  but,  as  color  is  of  less  importance  than  either  texture  or 
,  the  Early  Bose  must  be  regarded  as  the  best  on  the  list.  The 
,  Garnet,  Chili,  Gleason,  and  Garter  also  take  a  high  rank, 
sr  Henderson,  of  New  Jersey,  cut  one  potato  weighing  four  ounces 
^o  parts,  in  such  a  way  that  the  largest  possible  number  of  eyes 
h  piece  would  be  presented  upward;  then  each  part  was  placed  on 
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the  soil  of  one  of  the  benches  of  his  greenhouse,  at  a  temperature  of  about 
seventy  degrees,  and  kept  entirely  dry  until  the  cut  siuf ace  had  healed 
over,  and  ^oots  began  to  start  from  the  eyes.  The  shoots,  when  four 
or  five  inches  in  length,  were  cut  off  about  one-fourth  of  an  inch  from 
the  surface  of  the  potato,  and  rooted  by  shading  and  watering  in-  the 
usual  way,  and  then  put  in  two-inch  i)ots,  in  rid^  soU,  and  started  to 
grow.  Other  shoots  were  afterward  thrown  up  firom  the  potato  in 
great  numbers,  and  rooted  as  before.  When  the  first  shoots  were  seven 
or  eight  inches  high,  cuttings  were  taken  from  the  tops  of  tiiese  also  and 
rooted ;  so  that  by  the  1st  of  June  one  hundred  and  fifty  good  shoots  had 
been  produced  from  this  i>otato,  each  of  which  was  equal  to  a  set  made 
directly  from  the  tuber.  These  sets  were  planted  out  the  first  week  in 
June,  in  lajxd  not  well  suited  for  the  growth  of  the  potato.  The  crop, 
when  dug  in  September,  weighed  four  hundred  and  fifty  i)ounds,  equal 
to  seven  and  a  half  bushels,  being  an  increase  of  sixteen  hundred  fold. 
It  may  be  questioned  whether  this  process  is  of  any  pracfical  value, 
or  whether  it  will  pay.  It  is  not  claimed  that  it  wouid,  when  potatoes 
bring  only  the  ordinary  prices  but,  when  they  are  sold  at  the  pricje  Bt 
that  time  of  the  Early  Bose,  $3  per  pound,  there  is  no  doubt  whatever  of 
its  practical  utility. 
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OSAGE  HEDGES. 


The  coat  of  fences  is  a  great  burden  apon  agriculture  everywhere.  In 
he  prairie  sections,  where  stone  is  never  avaUable,  and  timber  rarely  at 
land,  the  expense  is  increased :  and  here  the  feasibility  of  obtaining 
serviceable  live  fences  is  naturally  an  important  inquiry.  Western  farm- 
ers have  long  been  seeking  the  best  plant  for  tiiis  purpose.  In  the 
climate  of  Great  Britain  the  hawthorn  fCratcegus  oxyacantJiaJ  has  been 
successfdlly  employed  for  centuries;  but,  in  the  climate  of  the  Missis- 
sippi Valley,  it  is  not  sufficiently  at  home  to  answer  the  purpose;  the 
itmosphere  is  too  hot,  dry,  and  variable.  The  honey  locust,  (OlediUcliia 
IriacantJiosJ  has  been  tried,  as  also  the  buckthorn,  fRhamnus  catharticuSjJ 
bhe  Cherokee  rose,  ("Rosa  icBm{jatay)  and  others;  but  the  Osage  orange 
thorn,  (Maclura  aurantiaca^J  after  years  of  experiment,  in  different  parts 
af  the  country,  appears  to  be  a  more  promising  material  for  hedges  than 
any  other  upon  which  experiments  have  been  miade.  It  was  called  by  the 
French  Bois  Ware;  by  the  Indians,  bow- wood;  and  Osage  orange  by  the 
present  inhabitants  of  the  West.  In  1841  it  was  thus  described  by 
William  Kenrick: 

**  A  native  of  Arkansas,  where  it  rises  in  beautiful  proportion  to  the 
height  of  sixty  feet,  and  has  been  pronounced  one  of  the  most  beautiful 
>f  our  native  trees.  The  wood  is,  perhaps,  the  most  durable  in  the 
irorld.  and  for  ship-building  is  esteemed  preferable  to  live-oak.  It  is 
ralaable  for  furniture,  as  it  receives  the  finest  i)olish,  and  yields  a  yellow 
iye.  It  is  remarkably  tough,  strong,  and  elastic,  and  preferred  by  the 
[ndians  to  all  other  woods  for  bows. '  It  deserves  a  trisd  for  hedges.  I 
^ow  of  no  wood  so  beautifiQ  for  this  purpose.^ 

A  few  facts  in  the  history  of  its  introduction  and  use  in  the  West,  as  a 
tiedge  plant,  are  stated  upon  the  authority  of  Hon.  M.  L.  Dunlap,  of 
Dlinois.  In  1842  a  nurseryman  of  Peoria  County.  Illinois,  Mr.  EJson 
Sarkness,  after  a  trial  during  two  seasons,  in  whicn  it  was  killed  to  the 
^oots  by  frost,  came  to  the  erroneous  conclusion  that  it  would  not  stand 
ie  climate.  In  1844  Mr.  Charles  H.  Larrabee,  of  Pontotoc  County, 
Uississippi,  sent  a  package  of  seed  to  the  editor  of  the  Prairie  Farmer, 
mggesting  its  probable  utility  as  a  hedge  plant,  and  its  great  value 
k>  lUinois  especially.  In  1845  Professor  J.  B.  Turner,  of  Jacksonville, 
Dlinois,  stated  that  it  had  proved  hardy  for  six  years,  and  tMt  he 
bought  it  would  make  a  good  hedge,  if  the  plants  would  bear  close 
;danting. 

It  is  claimed  that  a  Mr.  Choteau,  of  St.  Louis,  planted  Osage  seed  as  early 
18 1800.  The  elder  Landreth  propagated  some  plants  in  1803,  which  are 
ciow  two  feet  in  diameter,  and  thirty  to  forty  in  height.  Mr  Hancock, 
sf  Fulton  County,  Illinois,  set  a  hedge  in  1844.  It  was  not  till  1846 
that  any  considerable  quantity  of  seed  was  sent  NorUi.  Mr.  William  H. 
Kann,  then  a  resident  of  Fannin  County,  Texas,  living  upon  Bois  d'Arc 
Dreek,  hearing  that  the  seed  was  worth  eighty  dollars  per  bushel  at 
Cincinnati  and  in  the  northwest,  proceeded  to  wash  out  thirty  bushels  of 
leed,  for  which  he  refused  twenty  dollars  per  bushel  before  starting,  only 
fa)  meet  the  disappointment,  on  arrival  at  Peoria,  of  learning  that  there 
ras  no  demand  for  it,  the  impression  having  gone  abroad  that  it  was  a 
Sulure.    After  some  eftbrt  and  delay^  it  was  distributed  in  small  lots. 
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upon  a  year's  credit,  at  twenty  dollars  per  bushel.    The  late  Cyrus  Over 
man,  of  Fulton  County,  entered  into  a  copartnership  with  Mr.  Mann  in 
planting  a  few  bushels  of  the  seed,  and  from  this  beginning  the  ^wing 
of  Osago  thorn  plants  has  assumed  its  present  proportions.    In  1851 
three  to  five  hundred  bushels  of  seed  were  brought  into  Illinois,  aiad  in 
1855  the  firm  above  n^-med  brought  from  Texas  one  thousand  bush 
els.    Prior  to  18G0  the  price  varied  with  the  demand  from  live  to  thirty 
dollars  per  bushel.    In  1867  the  trade  in  seed  was  resumed  with  a  spec 
ulative  demand,  by  which  the  market  became  overstocked,  and  the  pricd 
was  reduced  from  fifty  to  five  dollars.    In  1808  the  trade  amounted  to 
eighteen  thousand  bushels.    The  price,  eight  dollars  at  first,  went  up  to 
fifty.    During  the  winter  of  1868-'69,  twelve  thousand  bushels  went 
north  of  Memphis,  ten  thousand  of  which  have  been  sold  for  the  spring 
planting.    The  price  ranged  from  twelve  to  eighteen  dollars.    Texas 
and  Arkansas  received  not  less  than  one  hundrea  thousand  dollars  for 
Osago  seed  in  the  autumn  of  1808. 

It  is  estimated  that  ten  thousand  bushels  of  seed  will  be  planted  in 
the  northwest  in  1809,  producing  300,000,000  plants,  at  30,000  to  a 
bushel  of  seed,  and  making  00,000  miles  of  fence,  allowing  5,000  plants 
to  a  mile— enough  to  supply  22,000  farms  of  a  quarter-section,  at  S40 
rods  to  a  farm.  One  nursoTman  has  four  hundred  a<;res  of  quicks  grow- 
ing. 

Mr.  Dunlap  thus  figures  the  comparative  cost  of  live  and  of  dead 
fences: 

First  year: 

To  prepare  the  hedge-row  for  a  mile  of  hedge  will  cost  in  labor 

about  five  cents  a  rod,  equsd  to $16  00 

5,000  plants 13  00 

Setting 4  00 

Cutting  and  hoeing 16  00 

Total 48  00 

Second  year: 

Cultivating  and  hoeing 16  00 

Besetting  of  plants 4  00 

Third  year: 
Cultivating  and  hoeiug 12  00 

,  Totals 80^)0 

Total  cost  for  three  years,  twenty-flve  cents  per  rod. 

The  next  two  years  it  will  cost  nothing,  and  will  then  be  ready  for 
plashing,  or  it  may  stand  a  year  or  two  longer.  We  may  add  ten  cents 
a  rod  for  plashing  and  trimming,  where  the  hed^  will  need  an  annual 
shearing,  at  a  cost  of  about  two  cents  a  rod.  This  is  in  case  the  hedse 
is  to  be  kept  within  bounds :  but  in  many  cases,  where  It  is  also  valnable 
for  shelter  and  for  timber,  this  extra  expense  is  not  incurred.  Scch  a 
fence,  when  ten  years  old,  will  be  worth  its  ftdl  cost  to  be  cut  down  for 
vineyard  stakes,  or  similar  use. 

The  first  ten  years  of  a  first-class  hedge  should  not  cost  a  fermer, 
including  interest  for  three  years  while  it  Is  growing,  over  fifty  cents  a 
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nd  the  most  of  this  in  labor  at  odd  times.    This  would  make  the 
Qg  of  the  quarter-section  farm  cost,  for  twenty  years,  as  follows : 

ds  hedging $420 

irs'  interest 340 

iT9?  shearing,  two  cents  per  rod 336 

Total 1,596 

f  board  fencing 4, 000 

2,404 


3c=a 


difference  for  the  first  twenty  years  is  $120  per  annum,  and  thus, 
d  of  haViDg  $1,000  invested  as  original  capital,  we  have  but  $420 
)  hedge.  It  will  require,  at  least,  ten  per  cent,  to  keep  the  dead 
in  repair,  while  $17  for  each  farm  will  keep  the  hedge  nicely 
id.  Ibi  one  case  we  have  a  reliable  hedge,  and  in  the  other  an 
tain  one  of  pine  boards. 

following  communication  on  the  subject  of  Osago  thorn  hedges, 
ed  from  Mr.  J.  W.  Clarke,  of  Elngston,  Greene  Lake  Coxuity, 
nsin,  is  presented  as  the  result  of  much  thought  and  exx)eriment, 
It  inaorsed  by  the  Department  as  infallible  in  all  its  positions: 

THE  OSAGE   THORN. 

(Ugh  this  thorn  has  been  variously  and  extensively  experimented 
probably  through  half  a  century  of  time,  with  a  view  to  it«  adapt- 
r  to  forming  a  five  fence,  its  successful  propagation  and  growth 
wge  scale  oy  nurserymen  is  a  work  of  but  recent  achievement, 
rgent  necessity  of  some  hedging  material,  as  a  substitute  for  board 
has  also  been  deeply  felt  only  within  a  few  years,  or  since 
ids  have  made  such  fearful  inroads  upon  the  limited  timber  sup- 
the  country.  It  is,  however,  a  well  established  fact  that  the  Osage 
is  quite  as  capable  of  being  grown  and  trained,  and  of  form- 
i  effective  live  fence,  in  all  but  far  northern  States,  as  is  the  haw- 
in  the  British  Islands.  Its  adaptation  to  the  general  purposes  of 
ag  being  a  settled  fact,  the  following  notes  and  suggestions  will  be 
ed  to  the  practical  bearings  of  the  principles  of  growing,  plans  of 
ipement,  and  the  most  suitable  methods  of  training  or  directing 
•owth  of  the  Osage  thorn,  as  a  hedging  plant. 

NTmSEBYl^IEN  PKOPAGATE  IT  WITH  SUCCESS. 

this  there  can  be  no  doubt,  as  it  is  thus  grown  in  Illinois  to  the 
:  ci  hundreds  of  acres,  and  on  an  amply  successful  scale  in  various 
localities  It  must  be  stated,  however,  that  the  quicks  are  grown 
ick  in  the  nursery  row,  in  many  instances.  Close  crowding  here 
fiivorable  to  the  best  growth  of  roots,  which  is  as  essential  to 
»  thorn  quicks  as  to  apple  stocks,  and  as  necessary  to  their  best 
}uent  growth  in  the  hedge  row.  The  plants  are  more  healthy 
first  grown  on  high,  or  at  least  on  well-drained  ground ;  the  whole 
;  of  their  wood  gtowth  being  flnner,  and,  if  sometimes  not  quite  so 
jr  rank,  better  adapted  to  bear  the  vicissitudes  to  which  young 
9  are  usually  exposed. 
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PBEPABma  OROXJIO)  FOB  SETTINa  OUT  HEDGES. 

Sod  ground,  designed  for  hedge  sites,  should  be  plowed  six  or  seven 
inches  deep,  as  early  as  the  grass  grows  freely,  in  May,  the  year  preced- 
ing  the  planting  of  the  quicks.  As  soon  as  the  sod  is  well  rotted,  drag 
and  plow  as  many  times  as  may  be  required  thoromghly  to  pulverize  the 
soil,  and  reduce  it  to  such  a  condition  of  tilth  as  would  be  suitable  fer 
planting  corn  on  old  ground,  the  strip  of  ground  so  treated  being  at 
least  six  yards  in  width.  This  should  be  done  either  in  Septemb^or 
early  in  October ;  not  later,  as  the  important  and  necessary  operation  of 
ridging  up  the  ground,  as  a  foundation  for  a  successful  hedge,  is  required 
to  be  performed  before  severe  freezing  Wjeather.  The  safest  course  is  to 
ridge  before  the  10th  of  November. 

The  necessity  for  ridging  arises  from  the  generally  observed  fact,  that 
the  natural  drainage  of  the  larger  portidn  of  the  vast  prairies  is  poor 
and  ineffective,  the  soil  in  many  localities  being  so  overcharged  with 
moisture,  particularly  in  rainy  seasons,  as  to  materially  check  the 
growth  of  farm  crops ;  and,  as  is  well  understood,  the  yield  of  com  and 
small  grain  is  much  reduced  from  this  cause.  The  same  is  true  of  con- 
siderable districts  of  several  of  the  better  timbered  States,  where  other 
fencing  material  is  growing  scarce. 

The  width  of  ground  plowed  should  not  bo  less  than  eighteen  or 
twenty  feet,  as  a  narrow  space  may  cause  considerable  inconveni^ce, 
where  the  adjoining  land  is  sod  or  in  grass.  The  height  of  the  ridges 
should  be  as  great  as  can  be  made  by  twice  plowing,  or  gathering  up  the 
soil.  In  spongy  or  low,  wet  places,  three  gatherings  with  the  plow  will 
not  raise  the  ridge  too  high.  The  soil  having  be^n  well  pulverized 
before  ridging,  may  be  harrowed  once  with  a  coarse  harrow ;  bat  it 
need  not  be  made  smooth,  as  a  harrowing  just  before  plowing  the  fbr- 
row  trenches,  the  succeeding  spring,  will  be  necessary  to  freshen  and 
mellow  the  mold  before  other  work  is  commenced*  Among  the  advan- 
tages of  ridging  may  be  named  the  following : 

First.  The  Osage  quicks  will  be  more  likely  to  escape  winter-killings 
the  exemption  being  due  to  the  fact  that  the  roots  are  above  tlie  level  oif 
saturation. 

Second.  Operations  can  be  commenced  and  completed  from  ten  days 
to  two  weeks  earlier,  in  all  localities  where  the  natural  drainage  is  inef- 
ficient, and  Osage  thorns  can  be  set  before  the  buds  open. 

Third.  The  roots  of  young  quicks  will  strike  down  obliquely  in  ridged 
ground,  instead  of  extending  out  horizontally  just  beneath  the  surfooe 
soil,  and  attain  a  growth  corresponding  with  the  increase  of  available 
soil.  ^ 

Fourth.  The  young  plants  make  a  more  .uniform  growth  when  ridged, 
in  consequence  of  the  more  uniform  condition  of  the  soil  as  to  moisture, 
and  win  generally  be  exempt  from  the  gaps  and  thin  places,  resulting 
from  partial  winter-killing. 

Fifth.  Wlien  a  ridge  is  properly  prepared  for  thorn  quieks,  the  roots 
of  the  hedge-row  will  tbrm  a  more  fibrous  growth,  which  will  be  made 
chiefly  in  central  parts  of  the  ridge  soil,  instead  of  the  roots  growing 
long  and  straggling.  If,  in  the  course  of  years,  however,  straggling 
rootB  should  be  found  to  require  pruning  at  a  distance  of  eight  or  ten 
feet  from  the  he<lg^row,  they  will  present  less  obstruction  on  a  ridge 
than  when  grown  upon  level  ground. 

Sixth.  When  a  hedge  becomes  strong  enough  to  turn  stock,  it  is  desi- 
rable to  check  its  growth,  which  can  be  done  by  cutting  off  the  ^ds  of 
the  roots  on  the  sides  of  the  ridge  with  a  pruning  plow,  or  with  a  ievolv- 
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ing  colter^  without  eudangering  the  life  of  the  thorns,  the  large  amonnt 
of  root-growth  in  the  deeper,  central  parts  of  the  ridge  being  snlficient 
for  the  plant. 

Seventh.  A  ridge  eighteen  to  twenty-four  inches  above  the  level  will 
idd  thirty  to  forty  per  cent,  to  the  effective  height  of  the  hedge ;  and, 
in  combination  with  the  latter,  will  form  a  barrier  that  will  turn  stock, 
thus  constituting  an  effective  fence  from  one  to  two  years  sooner  than 
vrhen  planted  on  low,  level  ground ;  and,  at  the  same  time,  equally  con- 
tributing toward  the  effectiveness  of  the  hedge  in  its  incidental  capac- 
ity as  a  wind-break. 

A  plow  colter,  such  as  is  used  for  cutting  off  the  extremities  of  apple 
tree  roots  to  induce  early  bearing,  may  serve  a  similar  purpose  in  prun- 
ing hedge  roots  when  extending  beyond  their  prescribed  luidts. 

Figure  1  represents  a  young,  unlaid,  double  hedge-row,  set  in  land 
relatively  low.  Figure  2,  a  siimlar  hedge,  set  in  a  ridge  two  feet  aborve 
the  level  of  the  adjoining  land.  These  sketches  afford  an  illustration  of 
the  difference,  in  extent  and  character  of  root  growth,  between  young 
hedges  set  on  the  deep  soil  of  ridges  specially  made  for  them,  and  those 
set  on  level  ground,  with  their  roots  near  a  wet  subsoil,  as  seen  in  Fig- 
ure 1. 

TBDOONa  OB  DWABFINa. 

As  in  the  case  of  shortening  back  to  induce  the  growth  of  fruit  spurs 
in  the  apple  tree,  the  effect  of  trimming  Osage  thorn  hedge  is  to  cause 
some  thickening  at  the  bottom,  but  the  growth  is  chiefly  in  the  upper 
part  of  the  branches,  or  in  the  emission  of  numerous  small  side  shoots, 
or  lateral  branches.  Inexperienced  writers  recommend  this  mode  of 
training  to  produce  thick-bottomed,  permanent  growth.  Thick  side 
growth  may,  for  a  limited  time,  result  from  su^  management;  as 
repeated  cutting  back  leaves  the  plants,  in  their  struggle  for  existence, 
the  only  alternative  of  the  slow,  feeble,  lateral  growth,  to  be  seen  in 
hedges  that  are  not  allowed  to  extend  their  growth  vertically .  Low- 
tmkied  hedges  muy  be  necessary  where  land  is  limited  in  area,  and  high 
in  price,  as  in  case  of  gardens,  small  lawns,  and  other  omamentol 
anmnds ;  but  in  such  sit^tions  plants  of  less  vigorous  growth  than  the 
OsAge  thorn  would  seem  to  be  more  suitable,  for  the  reason  that  evep- 
green  or  shrubs  may  be  formed,  trimmed,  and  low-trained  a  long  time 
Without  pleaching.  With  tiie  vigorously  growing  Osage  thorn,  how 
ever,  the  case  is  (Merent.  various  plans  of  training  were  adoptec^^  such 
As  cutting  off  each  row  of  two-rowed  hedges  alternately,  also  cutting 
out  alternate  thorns  close  to  the  ground,  to  induce  a  tluck  growth  ot 
y^oong  wood  in  the  lower  portions  of  the  nedge ;  but  the  result  of  such 
training  was  not  sufficiently  satisfactory  to  secure  its  continuance. 
KedgeTformed  thus,  princiixUly  of  vertically  growing  stems,  were  found 
quite  weak  in  comparison  with  pleached  fences,  the  latter  proving  to 
be  much  more  effective  for  the  purpose  of  a  farm  fence. 

Within  a  few  years  past  an  aggregate  of  scores  of  miles  of  young 
Osage  thorns  in  hedge-rows  has  beien  more  or  less  injured  by  winter- 
killing on  the  lower  lands  of  the  west }  and  cutting  back  to  force  lateral 
^wth  and  thickening  at  the  bottom  of  the  plants  was  probably  the 
inciting  cause  of  much  of  this  great  destruction  and  consequent  disap- 
tointment. 

In  many  of  these  instances  the  hedge  rows  were  not  well  rooted^  the 
tnbeoil^  and  even  the  upper  soil,  being  too  wet  and  cold  to  admit  of  either 
^ple  or  well-ripenedroot  growth.  Well-ripened  wood  is  as  necessary  for 
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roots  as  for  branches,  to  enable  them  to  withstand  either  severe  fireezing 
or  severe  trimming.  But  the  general  reason  for  the  loss  of  these  winter- 
killed Osage  plants  was  succulent,  spongy,  and  tender  wood  in  root  and 
branch ;  and  it  must  continue  to  be  so  witn  hedge  rows  set  at  the  level 
of  undrained  soils.  The  plants  seem  too  have  (lied  of  too  much  cntting 
and  too  much  water  in  the  soil. 

As  already  intimated,  trimmed  hedges  surely  grow  thin  in  the  lower 
parts  in  a  few  years,  however  well  this  operation  may  be  i>erformo(l. 
Great  care  and  good  management  may  po8ti)one  the  "  self-thinning,''  by 
the  inside,  shaded,  and  weak  bottom  branches  dying  out ;  but  these 
branches  will  as  certainly  die  out  as  that  the  sap  tends  naturally  to  the  top 
parts  of  the  hedge,  where  tiiere  is  more  heat  and  light.  The  north  side 
of  a  hedge,  being  the  most  shaded,  will  be  likely  to  fail  first  in  the 
lower  pait«,  when,  from  the  necessity  of  thickening  the  bottom  part, 
and  renewing  the  live  growth  from  the  ground,  the  labor  and  cost  of 
lading  hedges  that  have  long  been  subjected  to  trimming  will  be  fonnd 
greatly  to  exceed  the  cost  of  lajing  untrimmed  fences. 

The  objections  to  untrimmed  hedges  consist  mainly  in  their  shading 
more  ground  than  when  trained  low ;  but  this  is  chiefly  the  case  oii  the 
north  side  of  east  and  west  fences,  crops  getting  as  much  sunlight  In 
about  half  the  time,  on  the  sides  of  north  and  south  fences. 

• 

HEDGES  AS  A  HAEBOR  FOE  INSECTIVOEOUS  BIBDS. 

One  of  the  greatest  advantages  of  growing  hedges  is  the  fact  that 
they  provide  shelter  for  birds.  In  a  general  sense,  most  insects  are  the 
enemies  of  improved  vegetation ;  and  they  also  comprise  the  natural 
food  of  most  birds,  and  do  vastly  more  damage  where  the  country  is 
open  and  birds  are  few. 

It  is  a  significant  fact,  that  in  a  number  of  districts  in  England, 
where  many  of  the  hedges  have  been  grubbed  up,  the  increase  of  de- 
structive insects  has  become  so  great  that  it  has  been  found  necessaiy 
to  take  measures  for  the  preservation  of  the  birds,  particularly  the 
hedge  sparrow. 

RENEWAL  OF  O^AQE  THORN  HEDGES. 

It  has  been  established  by  experience  in  the  British  Islands,  and  to  »^ 
limited  extent  in  this  country,  that  hedges  sooner  or  later  become  so* 
thinned  at  the  bottom  that  renewed  or  young  bottom  growths  are 
essential  to  maintain  their  efficiency  as  fences;  and  this  necessity  cannot 
be  evaded  in  the  case  of  the  Osage  thorn.  The  sap  tends  so  mneh 
towards  the  top  that  the  lower  part  will  become  thin  by  "  self-pruaing,^ 
which  will  be  succeeded  by  holes  and  gaps.  This  result  may  be  expected 
in  both  trimmed  and  untrimmed  hedges.  These  gaps  and  holes  may  be 
temporarily  mended,  however,  by  inserting  detached  branches  cut  from 
thicker  parts  of  the  fence.  Layering  has  been  suggested;  butintiie 
shade  and  in  dry  soil,  in  which  the  layer  must  grow,  if  at  all,  their 
growth  will  be  so  slow  as  not  to  become  "available  against  animals  in  any 
reasonable  length  of  time,  and  it  is  probable  that  but  few  layers  would 
survive. 

Osage  thorn  hedges  may  grow  to  a  height  of  twelve  to  twenty  M 
before  they  require  laying.  Laying  reduces  the  height  of  the  fence  tifo- 
thirds  or  three-fourths,  or  more,  causing  the  new  growth  to  be  made  n«w 
t^e  ground,  and  here,  accordingly,  multitudes  of  vigorous  yoimg  sapKflp 
are  sent  up,  growing  up  in  like  manner,  at  each  successif  e  laying. 
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THE  STRENCJTH  OF  TWO-EOW  HEDGES  WHEN  PLEACHED. 

Single-row  hedges  caniiot  well  be  renewed  by  laying  without  stakes. 
But  double  rows  may  not  only  be  laid  or  pleached  without  stakes,  but, 
when  laid  down  in  a  proper  manner,  the  hedges  will  constitute  a  very 
strong  fence.  Two-row  hedges  are  believed  to  be  much  the  best  adapted 
to  resist  the  stress  of  gales  of  wind^  the  attempts  of  rampant  animals  to 
break  over  them,  and  for  any  contingencies  requiring  great  strength  in 
a  fence. 

Figure  3  r^resents  a  section  of  the  horizontal,  form  of  laying  the 
brush  of  each  of  the  rows  backward  and  obliquely  over  to  the  opposite 
side.  The  stems  of  the  thorns  are  pleached,  one  from  eaeh  side  or  row, 
alternately,  each  sapling  being  brought  down  from  the  opposite  side, 
and  laid  in  such  a  manner  that  each  stiBm  crosses  the  last  one  laid,  about 
midway  of  its  length,  and  in  the  CQiter  between  the  hedge  rows,  the 
angle  formed  between  the  saplings  and  the  ground  being  about  thiity 
degrees.  In  illustration  of  the  great  strength  of  this  form  of  two-rowed 
bedge,  Figure  4  represents  a  vertical  section  of  the  same,  which  is  five 
feet  high  above  the  ridge,  and  forms  an  almost  impassable  barrier 
against  any  farm  stock. 

. 

SINGLE-BOW  HEDGE  NOT  EFFICIENT  UNLESi  STAKED. 

After  ^[>ecial  examination  of  one-row  fence,  in  Illinois,  both  unlaid 
and  such  as  is  called  laid,  the  conclusion  is  reached  that  neither  neat 
nor  efficient  sijigle-row  hedge  can  be  made  without  the  aid  of  stakes : 
and  it  is  stated  that  in  the  British  Islands,  stakes  are  always  employea 
to  give  it  Btiffiiess,  and  hold  it  in  line  in  pleaching.  Specimens  of  the 
single-row  Osage  tnom  that  we  saw  had  much  the  appearance  of  a  line 
of  brush  with  tops  all  outward,  and  butt-ends  in  the  center.  Such 
single-row  fence  spreads  so  wide,  and  settles  to  the  ground  so  much,  that 
it  occupies  even  more  spaee,  as  seen  in  Figure  5,  while  not  possessing  a 
third  of  the  value,  as  a  fence,  that  is  required  by  a  substantial  two-row 
bedge;  and  the  single-row  fenoe-^it  cannot  be  correctly  called  hedge — 
must  hskg  and  settle  toward  the  ground,  if  pleached  without  staking. 
We  have  examined  some  specimens  in  which  there  were  live  stakes, 
(Atained  by  cutting  off  the  tops,  and  leaving  the  lower  of  the  thorn 
stems. 

• 

DISADVANTAGES  OF  LIVE  STAKES. 

Uyb  stakes  may  sa^e  a  portion  of  the  time  that  should  be  devoted  to 

piepsuring  others,  bat  the  subsequent  disadvantages  resulting  from  their 

nie  will  more  than  outweigh  l^e  trifling  saving  of  time  effected.    A 

hedge  becomes  thin  at  1^  Mse  of  the  growing  stakes,  the  sap  ascending 

^  forming  a  spreading,  stool-like  fonn  of  growth,  where  tne  hedge  is 

trimmed  at  the  top  of  the  stakes,  instead  of  sending  up  shoots,  as  would 

be  the  case  if  the  stake  saplings  were  laid  at  the  bottom  to  thicken  it 

'^th  young  growth.    Another  defect  is,  that  numbers  of  vigorous  shoots 

^ring  from  the  crowns  of  the  stakes,  forming  and  maintaining  a  growth 

^  shoots  two  or  three  feet  in  advance,  and  higher  than  the  general 

lidglit  of  the  hiedge.    It  is  also  necessary  to  cut  live  stakes  off  at  the 

ground  prqMnratory  to  relaying  the  hedges^  which  is  not  required  when 

ftetached  wood  is  used.    DeskA  or  detached  stakes  are  always  j»referable 

to  live  ones ;  they  serve  two  or  three  years  before  decaying,  by  which 
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time  the  form  and  material  of  the  hedge  become  set,  or  firmly  fixed  V>y 
growth,  and  stakes  are  no  longer  necessary. 

The  tops  of  the  stakes,  set  three  feet  apart,  are  bound  at  the  top  b^' 
winding  or  wattling  long,  slender,  thorn  stems  so  as  to  inclose  the  top^ 
of  stakes  between  them.    The  object  of  staking  is  to  so  stiffen  a  hedg^ 
that  it  can  be  made  with  far  less  thorn  material  than  would  be  practica- 
ble if  stakes  were  not  employed.    The  stakes  also  prevent  the  sagging" 
of  pleached  or  obliquely  laid  saplings,  preventing  the  oblique  materijSl 
from  smothering  the  young  undergrowth  of  shoots  firom  the  base  of  the 
fence.    The  strength  imparted  by  the  stakes  also  prevents  the  brusli 
firam  being  pushed  out  of  line  by  stock,  or  blown  out  by  gusty  winds. 
The  object  of  wattling  or  double-winding  them  at  the  top  with  saphngs, 
which  makes  a  much  more  handsome  fence,  is  to  hold  the  tops  of  tha 
stakes,  and  consequently  of  tihe  fence,  in  a  straight,  even  line. 

In  an  Osage  thorn  single-row  hedge,  trained  in  this  tapering  form, 
the  top  of  the  hedge  will  not  prevent  either  sunlight  or  rain  fix)m  access 
to  its  outside  growth,  as  would  be  the  case  with  square  or  flat  top  train- 
ing. There  are  specimens  of  square- top  9sage  thorn  hedge  in  the  west, 
the  bottom  of  which  is  already  thin,  and  in  places  ojien. 

PRAGTIOAL  SUOGESTIONS. 

Strong,  two-rowed  hedges  are  much  more  suitable  for  large  inclosnres, 
to  turn  rampant  animals,  to  bear  severe  stress  of  boisterous  winds,  or  for 
any  purpose  where  a  very  strong  fence  is  necessary,  than  a  single-row 
fence  can  ever  become  under  the  best  possible  management.  Th^  double- 
row  will  make  the  best  fence  for  fanners  generally,  particularly  where 
the  farms  and  their  subdivisions  are  extensive  in  area. 

Single-row  fence  seems  most  suitable  for  vegetable  and  flower  gard^is, 
and  nursery  grounds,  besides  lawn  and  ornamental  grounds,  as  before 
stated.    It  bears  trimming  better,  and  requires  less  ground  for  growth. 

SETTINa  QXnCKS  IN  HEDOB  ROWS. 

This  hedge-row  ridge,  having  been  prepared  in  the  fall  as  suggested, 
may  be  harrowed  over  once  or  twice,  as  soon  as  the  frost  is  out  of  the 
ground  in  early  spring.  A  mode  of  setting  Osage  thorn  quicks,  known 
as  spade-setting,  consists  in  opening  a  line  of  sUts  in  the  surface  soil,  at 
regular  distances  on  the  line  of  the  intended  hedge,  with  a  long,  narrow 
spade.  The  spade  being  thrust  down  a  sufficient  depth,  is  push^  for- 
ward from  the  operator,  when  an  assistant  inserts  the  root  ends  of  the 
young  quicks.  There  are  serious  objections  to  this  mode  of  setting. 
The  quicks  are  not  set,  but  tucked  in  and  often  doubled  back,  the  roots 
being  placed  between  two  flat  surfaces,  when  the  spade  is  withdrawn, 
and  the  slit  closed  by  pressing  the  soil  back  against  the  quick  with  the 
foot,  which  process  ios  certainly  flattens  the  roots  as  a  botanical  si)ecimeB 
is  flattened  between  the  leaves  of  a  book.  This  flat  position  and  restricted 
direction  of  the  young  roots  must  retard  the  formation  of  an  efficient 
hedge. 

FURROW  SCRENOHES  FOR  D6XIBLE-LINE  QUICK  ROWS. 

For  making  the  trenches  a  plow  with  a  deep  land-side  is  best,  forming 
a  deep  furrow,  smoothed  on  one  side.  A  new  mode  of  fuirow-trenching 
and  of  setting  Osage  thorn  quicks  in  the  trenches  is  shown  in  Figore  6, 
which  represents  a  cross-section  of  double-row  trenches  on  the  crown  oi 
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he  ridge.  Stakes  are  set  the  whole  length  of  the  fence  line  in  the  cen- 
er.  The  distance  between  the  quick  rows  is  two  feet  The  trenching 
s  commenced  by  first  plowing  a  Ught  farrow  toward  the  center,  w^ch 
dU  rest  on  the  space  between  the  trenches.  Kext  torn  a  light  furrow 
m  top  of  tiie  first,  depositing  this  also  over  the  space-between  the  trenches, 
rhen  plow  a  fnrrow  out  of  the  bottom  of  each  trench,  turning  both  fur- 
rows outward  from  the  lines  of  the  quick  rows.  By  tnis  process  of  tak- 
ing two  furrows  from  each  trench,  a  suitable  supply  of  mold  is  deposited 
pr^isely  where  it  is  most  needed  to  fill  in  about  the  roots  of  the  quicks, 
when  these  are  set  up. 

The  old  mode  of  setting  the  quicks,  at  uniform  distance  between  the 
rows,  was  by  means  of  a  line  witti  colored  strings  tied  to  it  at  the  required 
distances.  The  land  side  of  the  furrow  was  the  support  to  stand  the 
quicks  against,  and  guide  them  in  a  straight  line.  But  the  land  side  of 
the  trench  was  liable  to  be  crooked,  and  the  labor  and  time  required 
Twre  considerable.  A  more  serious  objection,  however,  is  that  some  of 
the  roots  of  the  quicks  are  turned  aside  from  their  natural  position  by 
pressing  againsi  the  wall  of  the  trench.  This  misplacement  of  the  roots 
retards  their  growth  in  some  degree,  but  the  injury  is  less  than  that  of 
the  same  kind  incident  to  slit-setting,  by  means  of  a  spade.  Another 
defect  is  that  all  the  soil  is  turned  out  on  one  side  of  the  trench,  provid- 
ing no  mold  to  fill  in  on  the  other  side  of  the  quicks. 


THE  SETTING  GUIDE. 

As  a  roi>e  or  garden  line  cannot  be  kept  straight,  and  the  land  side  ot 
^gle  farrows  is  liable  to  the  same  objection,  a  tool  has  been  devised 
^hich  may  answer  the  three-fold  purpose  of  spacing  the  quicks  as  they 
^  placed  in  the  trenches,  as  a  support  to  the  quicks,  and  as  a  guide  to 
^eep  them  in  line ;  these  several  objects  being  desirable,  and  even  neces- 
^.  before  and  during  the  ox)eration  of  filling  in  the  soil,  and  earthing 
^V  tne  quicks.  This  setting  guide  will  cost  oi^y  a  few  cents  and  a  little 
jabor.  It  is  made  by  taking  a  narrow  strip  of  inch  board  or  three  or  four 
^ch  batten,  fourteen  to  8ixtee^  feet  long,  and  attaching  to  it  three  strips 
of  hard  wood,  one  in  the  middle,  and  one  at  each  end,  for  legs,  which 
^old  be  sixteen  to  eighteen  inches  long,  figure  7  gives  a  side  outline 
of  this  form  as  set  for  q^e,  about  one-third  or  its  width  from  the  land  side 
of  the  furrow-trench.  Vertical  chalk  marks  can  be  made  on  this  setting 
guide,  or  sm^  pins  of  wood  may  be  inserted  at  the  distance  the  quicks 
^re  to  stand  in  the  rows,  two  feet  being  a  good  distance  for  a  two-row 
hedge,  giving  one  plant  to  every  foot  iu  length  of  the  fence.  Of  course, 
tie  quicks  in  each  row  will  be  placed  opposite  the  spaces  in  the  other, 
lie  quicks  in  the  figure  are  spaced  one  foot  between,  as  for  a  single-row 
hedge.  If  holes  are  made  at  intervals  of  four  inches,  the  entire  length 
^f  the  guide,  pins  can  be  inserted,  and  the  quicks  be  set  at  any  number 
of  inches  apart  that  is  a  multiple  of  four.  By  placing  the  quicks  in  the 
togles  formed  by  the  pins  or  pegs  and  the  horizontal  stiip,  they  are  sup- 
ported in  i>osition  on  two  sides,  and  can  be  placed  as  they  are  to  remain 
in  the  trenches,  with  ease  and  rapidity.  When  the  lines  are  properly 
staked  in  each  trench,  the  stakes  being  set  so  that  the  guide  may  be 
Against  two  at  each  time  of  it^  removal,  there  will  be  no  sagging,  nor 
^y  side- ways  deflection  of  the  setting  guide  or  the  row,  while  the 
quicks  are  placed  and  supported  in  a  gix)d  form  to  have  their  roots 
properly  extended  and'niolded,  and  the  soil  filled  in  on  both  sides  of  the 
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RESULTS  OF  CLOSE  TRIMMINO. 

It  is  supposed  that  none  but  single-row  hedges  will  be  trained  by  the 
repressive  process  of  trimming  twice  annually,  for  the  quicks  in  hedge 
of  this  form  will  be  slender  in  consequence  of  the  crowding  of  the  roots 
from  thicker  setting  in  the  rows.  Trimming  doas  thicken  the  surface  of 
the  hedge  by  causing  a  stubbed,  stooling  form  of  growth,  but  this  form 
at  the  top  soon  shades  the  bottom  part,  keeping  out  air,  light,  and 
moisture. 

After  a  few  years  of  close  pruning,  twice  each  year,  inlaid  hedges  pre- 
sent a  thin  bottom  growth.  Trimmed  hedges  canhot  well  be  traiiied 
more  than  two  and  a  half  to  tliree  feet  high,  a  yard  across  at  the  bot- 
tom, while  narrow  at  the  top.  Of  these  dimensions,  a  continually  trim 
med  hedge  is  not  always  a  safe  fence  as  against  jumping  horses  and 
cattle,  and  its  ultimately  thinned  bottom  opens  a  door  for  the  inroads  of 
untamed  stcine.  On  the  other  hand,  pleaching  causes  a  thick,  bottom 
growth,  thicker  after  pleaching  than  before,  by  the  combination  of  old 
and  of  new  growth,  and  while  ample  new  growth  is  forming  in  the  hot 
torn  the  oia  saplings,  now  pleached  layers,  are  still  kept  growing;  and 
if  not  cut  two-thirds  through  they  will  grow  too  much  and  prevent  growth 
lower  down,  many  of  them  senoing  up  new  shoots  in  all  parts  of  the 
fence.  The  pleached  saplings  also  add  great  strength  to  such  forms  of 
fence  by  combining  an  upright  and  an  oblique,  or  an  old  and  new  growth, 
crossing  and  strengthening  both  forms  of  thorn  material.  The  jomi^ 
shoots  from  the  bottom  of  a  pleached  hedge  tend  outward  in  a  degree 
toward  the  light,  but  the  brush  of  the  laid  saplings  can  be  spread  wide 
enough  to  protect  this  growth,  or  so  much  of  it  as  may  be  required,  so 
that  a  properly  pleached  hedge,  while  making  ample  growth  in  the  bot- 
tom also  protects  it.  Hence  a  healthy  grov^  of  Osage  thoiii  hedge 
may  be  made  renewable  for  ages  by  successive  and  reasonable  pleaching' 

BEPAmma  hedge  fenoe. 

A  hedge  that  has  been  trimmed  from  Ave  to  seven  years  becomes  so 
thin  and  inefficient  as  a  fence  in  its  lower  psuts,  that  it  must  either  be 
laid  or  repaired.  Such  a  hedge  may  be  repaired  by  thrusting  detadied 
brush  cut  firom  the  thickest  places  into  the  holes  as  compactly  as  this 
can  be  done  and  driving  down  stakes,  or  working  saplings  throngl) 
it  obliquely,  according  to  the  necessity  of  resistiug  swine,  or  stray- 
ing, hedge-breakers  of  any  sort.  Hie  process  of  mending  requires  fi^ 
quent  repetition,  when  stock  is  grazed  to  any  considerable  extent  near 
poor  hedges,  and  laying  will  soon  be  found  to  be  more  economical  than 
patching  with  repairs,  however  careMly  performed. 

• 

HEDama  without  laying 

consists  in  cutting  back  the  quicks  the  first  year  at  six  to  eight  inches 
from  the  ground,  cutting  oflf  the  vertical  shoots  six  inches  higher  the 
second  year,  and  relocating  the  same  process  and  distance  the  third  sea- 
son, when  the  hedge  row  will  be  about  two  feet  in  height  It  is  then 
allowed  to  grow  another  foot  higher  when  the  top  growth  is  again  care- 
fully cut  oft*,  after  which  the  hedge  is  kept  down  by  close  trimming  m 
July  and  November  of  each  year.  This  is  hedging  by  negation,  or  re- 
pressing it  instead  of  first  encouraging  growth,  and  then  training  so  as 
continually  to  maintain  it  in  the  bottom  equally  with  the  top  of  the 
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hedg^  TUe  plan  mrolves  .the  performance  of  so  piuch  labor,  and  ap- 
pears go  little  adapted  to  extensive  hedging  that  we  do  not  recommend 
ft,  believing  that  it  would  retard  the  extension  of  true  hedging. 

TEAINING  HEDGE  FENCE. 

Osage  thorn  fence,  when  kept  down  by  trimming,  should  be  tiimmed 
as  soon  as  the  spring  growth,  sometimes  called  the  midsummer  shoot, 
is  completed.  This  may  be  earlier  or  later,  according  to  the  character 
of  the  season,  but  the  interval  of  rest  between  the  first  and  the  second 
stage  of  the  year's  growth  usually  occurs  before  the  first  of  July.  During 
thia  interval  of  rest,  directly  alter  the  first  growth  is  complete,  is  the 
best  time  for  summer  trimming.  The  second  trimming  may  be  pcwr- 
formed  at  any  time  betweeij  the  falling  of  the  leaves  and  the  setting  in 
of  severe  freezing  weather,  but  no  trimming  should  be  done  when  the 
sap  is  congealed  to  any  great  extent  by  frost. 

TREVIMING  TOOLS. 

Somi)  persons  may  prefer  one  form  of  tool,  others  another.  A  variety 
niigbt  be  suggested,  but  we  sketch  two  only  of  the  best  for  practical 
naes.  Figure  8  represents  the  trimming  hook,  and  Figure  9  the  trimming 
blade.  Both  require  handles  from  two  to  three  feet  long,  according  to 
4a  height  of  the  operator.  When  the  growth  to  be  cut  off  is  small,  the 
hook  with  a  shorter  handle  may  be  used  with  one  Land,  but  in  aU  cases 
^hen  the  shoots  are  thick  and  vigorous,  the  trimming  blade  is  the  most 
effective  and  the  most  convenient  tool. 

HOW  TO  TRIM  HEDGE  FENCE. 

If^  \n  the  process  of  trimming,  the  shoots  are  cut  toward  the  bottom 
j^ixnkh  of  the  wood  as  downward  in  an  unlaid  one,  or  against  the  lean- 
U)g  direction  of  the  layers  in  a  laid  hedge,  the  ends  from  which  the 
^oots  are  cut  are  more  or  less  split,  bruised,  or  maimed,  and  the  result 
Will  be  dead,  stubbed  ends.  To  avoid  such  injuries,  all  trimming 
^old  be  performed  byiStriking  toward  the  tips,  as  upward  with  unlaid 
Ivedge,  and  in  the  direction  the  brush  leans  with  such  as  have  been 
Neoched.  The  principle  is  the  same  in  trimming  hedge  as  in  pmn- 
bg  by  hand.  The  wood  cuts  will  heal  well,  if  they  are  smooth,  and 
tlie  new  growth  will  start  at  the  top  instead  of  below  the  ends  that  have 
t>een  cut. 

PLEACHINa  HEDGE. 

The  season  in  which  to  pleach  is  not  when  the  hedge  is  growing^  but 
•^  the  fall,  between  the  falling  of  the  leaves  and  the  time  when  wmter 
lets  in.  Osage  thorn  hedge  should  not  be  pleached  during  severe  freezing 
^eatiier,  but  pleaching  may  be  done  in  nuld  weather,  when  there  is 
>ut  little  frost  in  the  wood,  and  in  the  winter  in  southern  latitudes.  In 
4e  northern  belt,  where  the  Osage  thorn  thrives,  which  is  as  far  north 
Ifi  southern  Wisconsin,  it  is  not  safe  to  pleach  in  winter.  But  if  not 
lone  at  the  best  time  in  the  fall,  this  work  may  be  peribrmed  before  the 
^nds  swell  in  the  spring,  as  early  as  the  middle  of  March. 

An  Osage  thorn  hedge  will  attain  a  given  size  earlier  in  some  localities 
tban  in  others,  accordmg  to  the  richness  of  soil,  and  other  conditions 
liEoutiBg  the  rate  of  growth.    Size  ratlier  than  age,  therefore,  may  de- 
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cide  the  qaestion  when  to  pleach.  A  hedge  requires  laying  when  the 
stems  of  the  saplings  average  two  inches  in  thickness  at  three  feet  from 
the  ground.  Hedges  that  grow  slowly,  as  they  wfll  in  wet  ground,  if 
they  grow  at  all,  may  require  laying  when  the  saplings  are  one-fourth 
smaller,  though  no  younger,  to  thicken  the  bottom  of  the  fence..  Osage 
thorn  quicks  may  attain  this  size  in  six  or  seven  years.  When  the  sap 
lings  are  much  larger,  the  labor  and  expense  of  pleaching  will  be  pro- 
portionally greater. 

HEDGma  TOOLS. 

The  tools  required  for  pleaching  or  laying  are  few  and  simple  in  (oipi. 
Figure  10  represents  the  pleaching  hook,  the  point  being  somewhat  beak- 
like in  form,  and  the  handle  made  of  wood.  The  uses  of  the  four-toothed 
press  xK>le,  Figure  11,  will  hereafter  be  stated. 

RBPAIBma  HEDGES  FOB  FIRST  PLEAOHmG. 

There  being  no  horizontal  or  oblique  old  layers  to  pull  out  when  a 
hedge  is  to  be  first  laid^  the  process  of  preparation  is  very  simple.  It 
consists  in  trimming  ofr  such  straggling  side  growth  as  may  be  in  tlif 
way  of  the  workmen :  setting  the  stakes  if  a  single  row  or  a  staked 
hedge  is  in  hand,  and  cutting  off  saplings  close  to  the  ground  where 
there  are  more  than  one  to  a  foot,  llie  thorn  brush  liius  obtained  mftj 
be  used  to  ml  in  at  the  bottom,  and  in  thin  places. 

LAYING  SINGLE  HEDGE. 

In  single-line  hedge  the  saplings  are  so  wound  between  as  to  press 
against  the  stakes,  the  tips  or  brush  ends  being  all  turned  to  the  beveled 
or  slanting  side.   For  a  single-thorn  hedge,  the  form  of  Figure  8  is  prefer- 
able.   In  this  form  the  tips  or  brush  are  turned  equally  and  aJtemately 
on  both  sides  of  the  stakes,  and  thirty  degrees  is  about  the  right  ineli- 
nation  of  the  saplings  when  pleached.    The  hedge  being  commenced 
right  by  thrusting  brash  down  among  the  live-shoot  stakes  to  rest  0^ 
first  layers  upon,  the  layers  being  placed  at  the  same  angle  throughootr 
the  work  prooeeds  to  completion.    To  prevent  breaking  where  the  sap- 
lii^  are  cut  and  bent  in  the  act  of  laying  down,  take  care  to  cat  two- 
thims  off,  as  this  prevents  too  much  sap  from  going  to  the  layers,  and 
causes  a  thicker  and  stronger  degree  of  .new  growth  from  the  bottom  of 
the  hedge. 

RELAYING  HEDGE  FENCE. 

This  work  is  the  most  difficult  of  all  hedging  operations.  TJie  first 
step  is  to  trim  away  the  straggling  side-shoots,  as  just  described.  The 
hook  (Figure  10)  is  suited  for  this  work,  gathering  straggUng  growth 
better  than  a  straight  hedge  tool.  Next  pull  out  the  old  layers,  drawing 
them  out  by  the  butts,  or  lower  ends.  This  will  be  the  tough  part  (rf 
hedging  work,  and  it  seems  practicable  to  perform  it  by  an  easier,  if  not 
a  quicker,  process,  by  the  use  of  horse-power.  A  boy  can  lead  a  horse, 
with  a  suitable  chain  attached  to  the  whiffletree,  while  a  nmn  attaches 
the  chain  to  the  lower  ends  of  the  old  layers,  as  fast  as  he  comes  to  tbm'i 
and  so  on  from  one  end  of  the  hedge  to  the  other.  The  old  stuff,  both 
live  and  dead,  being  cleared  out,  the  stakes  are  set  a  few  inches  one  sidfl 
of  the  line  of  saplings,  and  the  laying  is  then  proceeded  wi^,  by  bend- 
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ing  down  the  saplings  one  by  one,  catting  each  as  much  as  two-thirds 
oA^  about  three  inches  from  the  ground,  ^s  height  being  required  to 
facilitate  the  bending  to  the  stakes  without  breaking  off  the  remaining 
third,  by  which  the  saplings  are  still  attached  to  their  roots,  and  through 
which  they  are  to  be  kept  alive.   This  very  important  process  should  be 
performed  with  deliberate  care,  and  as  fast  as  each  sapling  is  laid  dowu, 
the  stub  joined  at  its  base  by  cutting  is  to  be  cut  off  by  a  short  side- 
blow  with  the  hooked  edge  of  the  pleaching-hook.    The  first  cut  of  two- 
thirds,  to  facihtate  laying  down,  is  made  with  the  reverse  edge,  seen  in 
the  projection  on  its  part.  Figure  10.  It  is  quite  necessary  to  cut  off  the 
stubs,  or  the  young  growth  to  come  forward  will  be  from  the  tips  of  the 
stubs  instead  of  from  the  ground,  where  it  is  required.    If  left  uncut  the 
stubs  will  also  prove  great  obstacles  to  the  work  when,  in  six  or  eight 
years,  the  laying  down  process  must  be  repeated. 

PLEACHING  STOUT  OR  TANGLED  HEDGE  HOWS. 

When  the  sapUngs  are  large  there  will  be  found  much  spreading  brush 
on  the  sides  of  the  tops,  and  it  will  be  found  dif&cult  to  crush  this  growth 
on  the  side  that  goes  under  in  laying  the  sapling  in  the  hedge.  It  can 
be  cut  off  when  brought  down  low  enough,  but  this  will  be  found  slow 
work.  When  the  vertical  stem-growth  is  three  or  more  inches  in  each 
sapling,  the  work  may  be  reduced.  The  sti'ongest  under-branches  must 
be  cut  off'  to  admit  of  laying  well.  But  the  hedge  (double-row  hedge 
being  now  under  consideration)  being  ready  for  laying,  three  men,  one 
to  cut  and  two  to  pull  down  and  press,  can  get  on  proiwrtionately  easier 
than  one  alone. 

Two  men  use  the  press-pole,  represented  in  Figure  11 5  the  oUier  uses 
the  pleaching-hook.  The  pole  is  thrust  through  behind  each  stout  ver- 
tical sapling,  wheu  both  men  pull  gently  and  equally.  Thus  bent  back 
a  iitUe,  the  third  man  cuts  it  two-thirds  through,  cutting  obliquely 
(lo\mward  with  the  pleaching-hook.  The  two  men  steadily  press  tie 
«apling  down  to  the  laid  part  of  the  hcdge^  the  teeth  in  Uie  pole  keeping 
it  from  dipping  sideways,  and  also  servuig  to  guide  it  to  its  assigned 
place,  when  the  men  bear  heavily  on  the  pole,  forcing  dowu  the  sapling, 
and  crushing  back  the  brush  on  its  under  side,  till  both  are  in  the  desired 
position.  The  force  here  employed  is  threefold  as  great  as  one  man  can 
exert  in  the  same  work.  Consequently,  much  of  the  trimming  from  the 
under  side,  to  let  the  brush  sapling  into  its  place,  is  saved,  while  all  the 
men  are  enabled  to  work  witli  less  hindrance  from  thorn  brush,  and  the 
hedge  is  made  thicker  and  stronger.  Themanwith  the  pleaching-hook  cuts 
off  the  stubs,  and  attends  to  any  trimming  that  may  be  required,  while 
the  others  arc  at  work  pressing  down  the  sapling  brush.  A  tough  iK)le 
is  necess:iry  for  this  work,  and  the  process  appears  more  workman-like 
Ihun  for  two  men  to  bend  down  Osage  thorn  saplings  with  pitchforks, 
Ihas  wasting  half  their  power. 

HERSING-BONE  HEDGE. 

We  have  si)oken  of  pleaching  double-row  hedges,  by  crossing  the 
iai>Iings  alternately,  when  each  sapling,  and  each  row,  by  the  force 
lerived  from  thorns  and  roots,  severally  and  reciprocally  supports  the 
)iLer,  and  resists  every  tendency  to  displacement.  This  fonn  of  fence 
nay  be  made  even  stronger  by  placing  a  continuous  line  of  long, 
riedinni-sizcd,  rough-trimmed  saplings  in  the  xingle  or  crotch  above  tbe 
ine  where  saplings  cross  one  another.    No  stakes  are  requianl.    This 
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form  of  thorn  fence  is  similar  to  the  old  time  ^^  herring-bone^  rail  and 
stake  fence,  and  the  name  "  herring-bone  hedge '^  wonld  mot  be  inappro- 
priate. 

Another  plan  of  forming  two-row  hedge,  when  laying  it,  may  here  be 
noted.  The  saplings,  standing  two  feet  apart  in  each  row,  are  Icrift  at 
intervals  of  six  feet  in  each  line,  to  form  live  stakes  by  tjntting  the  tops 
off.  There  will  be  layers  enongh  when  the  hedge  is  again  laid  to  admit 
of  these  stakes  being  cnt  ont  if  they  become  stooly  where  previously 
cut  off.  About  half  the  saplings  may  be  laid  along  outside  one  stake, 
then  inside  of  the  next,  and  thence  angling  across  to  the  other  row ;  so 
of  the  saplings  on  each  row,  the  ends  of  the  brush  protecting  the  young 
growth  below  the  place  where  it  hangs  over  on  either  side.  The  otJier 
half  of  the  saplings  is  laid  to  cross  one  another  in  the  center  of  the 
hedge,  as  in  the  herring-bone  form,  without  regard  to  the  stakes.  The 
stakes  and  the  layers  can  easily  be  taken  out  when  relaying  becomei* 
necessary.  The  stakes  are  the  means  of  adding  side-walls,  as  it  were, 
to  the  hedge.  The  hedge  so  made  cannot  be  otherwise  than  very  strong, 
from  combining  the  hQrring-bone  and  staking  features,  and  the  combina- 
tion affords  a  choice  of  two  plans  of  stout  double-row  hedge,  either  of 
which  is  comparatively  easy  of  construction  and  subsequent  manage- 
ment. 


TEDOIING  WITHOUT  LAYING,  AND  LAYING  WITHOUT  TRIMMING. 

A  hedge  that  is  left  without  laying  seven  years  will  have  been  trimmed 
fourteen  times.  An  average  hand  will  trim  a  mile  in  twelve  days.  Mul- 
tiply twelve  by  the  number  of  trimmings,  and  we  have  a  charge,  at  a 
dollar  per  day,  of  $168.  The  hedge  so  trimmed  must  be  cut  off  at  tiie 
ground,  for  it  cannot  be  easily  or  tolerably  well  laid  after  seven  years 
of  close  trimming.  Hence,  at  the  end  of  a  seven  years'  course  of  trimr 
ming,  we  have  an  interval  of  two  years  without  any  fence^  except  the 
old  brush  lying  beside  it,  to  protect  the  young  growth  that  is  springing 
from  the  bottom  to  form  the  new  hedge.  With  the  untrimmed  double- 
row  hedge  we  have  a  little  more  shade,  far  more  protection  against  wind, 
no  liability  to  trespass  with  jumping  animals,  a  good  fence  during  our 
life-time,  little  or  no  expense  for  trimming;  but,  at  the  end  of  the  seven 

i rears,  there  is  the  expense  of  laying.  A  man  will  prepare,  stake,  and 
ay  four  rods  of  stout  hedge  per  day,  which  is  a  dollar  for  every  four  rods, 
or  eighty  dollars  per  mile,  in  seven  years.  It  will  be  seen  that  a  course 
of  seven  years'  trimming  costs  fifty  i>er  cent,  more  than  once  laying  with 
no  trimming ;  and,  if  we  charge  one  dollar  per  mile  per  annum  for  a 
little  trimming  away  of  straggling  shoots  from  the  sides  of  the  tall 
hedge,  the  result  will  remain  substantially  the  same. 

HEDGE  AND  DITCH  FENCE. 

As  generally  understood  by  those  interested,  there  are  large  areas  of 
both  low  and  clayey  soils  in  Missouri,  Iowa,  Indiana,  Illinois,  and  Min 
nesota,  where  open  ditches  are  required  as  water-courses.  In  some  of 
those  States  several  of  these  ditches  have  been  made  as  a  means  of 
partial  surface  drainage ;  and  many  more  would  be  made,  some  of  them 
on  division  lines,  where  the  ground  is  suitable,  if  the  water-courses  could 
be  protected  against  damage  to  their  sides  by  the  treading  of  animals. 

There  are  many  ditches  which  are  waier-courses  in  the  spring,  but 
which  dry  up,  and  remain  dry,  during  most  of  the  other  three-quarters 
of  the  year,  except  during  and  for  a  brief  time  after  drenching  rains, 
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but  which  might  be  rendered  more  valuable  could  they  be  made  to  hold 
stock-water  during  a  greater  portion  of  the  warmest  season  of  the  year. 
Shading,  as  is  well  known,  retards  evaporation,  and  these  open  ditches 
can  readily  be  shaded  by  growing  Osage  thorn  hedge-rows  on  either  side, 
and  when  five  or  six  years  grown,  or  before,  if  the  growth  is  vigorous, 
laying  them  down  obliquely  across  the  ditch,  making  a  hedge  over  tie 
water-channel,  as  shown  by  Figure  12. 

The  thorn  brash  would  also  protect  the  ditch  banks  against  injury  by 
animals  in  seeking  water.    The  roots  of  the  horizontal  saplings  and  ttieir 
living  growth  of  thorn  layers  prevent  the  hedge  growth  from  falling 
into  ditches  so  fringed  and  shaded.    If,  in  the  course  of  years,  sucb 
ditches  should  require  cleaning  out,  the  layers  might  be  readily  cleared 
away,  and  a  new  arch  supplied  from  the  fresh,  vertical  growth  which  had 
been  allowed  to  form  in  readiness.    Another  important  advantage  ot 
such  shading  would  be  that  the  shade  of  the  horizontal  thorn  brush 
would  keep  the  frost  in  till  the  general  atmospheric  temperature  would 
be  sufficient  to  thaw  it  out  of  all  merely  shaded  ground.    In  this  way  ' 
the  sides  of  the  ditches  and  the  tops  and  insides  of  the  ditch  banks,  or 
ridges,  may  be  secured  against  the  crumbling  and  abrasion  to  which 
they  T^ould  be  subject  by  frequent  freezing  and  thawing.    Such  protec- 
tion and  shading  effects  of  horizontal  hedges  would  also  be  advantageous 
in  connection  with  outlets  or  open  drains,  particularly  with  the  drains. 
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Bags  have  failed  to  supi)ly  the  demands  of  paper-makers  in  this  a, 
of  printing.  A  cheaper,  more  abundant  fiber  is  essential  to  the  unc 
layed  advance  of  civilization  itself.  Straw  is  cheap  and  abundant,  suit 
to  the  manufacture  of  low  grades,  but  undesirable  for  the  better  qualit 
of  printing  paper.  Wood  has  been  used  to  some  extent,  and  the  swai 
cane  of  the  south  {Arundinaria  gigantea)  is  coming  into  extensive  use 
pap^  material. 

While  these  and  other  fibers  should  be  tested,  there  is  one  that  1 
maintained  for  centuries  a  high  reputation  for  various  useful  purpos 
and  within  a  few  years  has  almost  monopolized  the  European  marl 
for  paper  material — ^the  Spartum  of  Pliny,  the  esparto  of  the  Sp 
iards,  known  by  various  scientific  synonyms,  as  Maa^ochloa  tenaciiw 
Stipa  tenacissinuij  and  Lygeum  spartum.  It  is  also  popularly  kno 
in  Spain  as  the  atocha  plant,  and  in  Algiers  as  alfa.  It  flourishes 
Spain  and  Portugal,  in  Algeria,  and  in  North  Africa.  It  is  said  to 
found  also  in  Kaples^  Sicily,  and  Crete.  The  principal  sources  of  sup 
are  the  provinces  ot  Granada,  Murcia,  and  Almeria,  on  the  Meditci 
nean  coast  of  Spain.  Its  fiber  is  exported  also  from  the  French  p( 
Oran,  in  Algeria,  in  latitude  35^  44'  north,  immediately  oi)i)osite 
region  yieldmg  it  most  abundantly  in  Spain. 

It  is  interesting  to  note  the  fact  that  New  Mexico  produces  a  pL 
die  fiber  of  which  api)ears  to  be  similar  to  that  of  the  Spanish  espai 
afi  seen  in  the  museum  of  this  Department.  It  is  known  to  botanists 
Stipa  tenacissima;  was  obtained  in  1851  by  Charles  Wright,  of  tiieM 
ican  boundary  commission,  and  may  be  found  among  the  Departnn 
botanical  collections.  The  latitude  of  the  northern  section  of  NewM' 
ico  is  the  same  as  that  of  southern  Spain,  the  climate  in  some  respe 
similar,  being  warm,  dry,  approaching  aridity,  and  the  soil  is  suited 
similar  products. 

The  esparto  is  presumed  to  be  identical  with  the  spartum  of  t 
Latins,  described  by  Pliny  as  useful  in  various  arts  of  the  Carthagenia 
in  their  first  war  in  Spain.  At  that  period  the  mountains  of  Spartac 
Campus,  including  the  territory  between  Grenada  and  Murcia,  wc 
covered  with  this  spontaneous  growth;  and  its  uses  in  the  Ibeii: 
peninsula  were  represented  to  be  innumerable.  The  historian  express* 
regret  that  its  great  bulk  prevented  its  transportation  for  a  great<3r  d 
tance  than  thirty  leagues,  and  its  consequent  universal  dissemination 
a  valuable  material  for  many  industries.  The  region  referred  to  is  tl 
precise  locality  of  its  greatest  production  now. 

HABITAT  OF  THE  ESPABTO. 

It  grows  on  sandy  shores,  and  on  the  gravelly  hills  of  the  interic 
upon  soil  so  poor  as  scarcely  to  be  capable  of  any  other  growth.  It  is 
spontaneous  product,  requiring  and  receiving  no  care  whatever,  .1) 
becoming  more  vigorous  and  abundant  with  yearly  or  semi-anrin 
gathering.  The  han^est  is  not  obtained  by  cutting,  but  by  pulling 
separating  fsom  the  root,  a  labor  of  littlS  difSculty  if  pc^ormed  at  t 
right  time,  which  is  the  month  of  May  or  June  at  or  near  the  coast,  a 
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Itti.v  at  the  higher  elevations  of  tke  interior.  It  is  particular  in  lihe 
;lioiee  of  soils,  grow''ing  in  one  locality  in  great  luxuriance,  and  in  another 
mduring  a  dwarfed  and  feeble  existence,  as  seen  in  isolated  patches  or 
tufts.  Above  an  altitude  of  three  thousand  to  three  thousand  five  hun- 
ilre'd  feet  it  is  rarely  seen,  and  disappears  in  the  vicinity  of  the  line  of 
winter  snows.  It  may  be  said  to  be  very  hardy,  though  not  so  much  in 
enduring  severe  frosts  as  in  thriving  in  continual  drought  and  g^eat 
poverty  of  soil. 

It;  grows  naturally  in  tufts  or  clumps,  and  is  gathered  by  pulling.  If 
loUected  green,  it  becomes  a  transparent  liber  of  little  value ;  if  too  dr> , 
^e  constituent  elements  of  silica  and  iron  are  w  ith  difficulty  removed. 

TTie  gatherer  protects  his  legs  and  hands  with  boots  and  gloves,  and 
hen.  twists  the  stem  around  a  stick  to  obtain  a  better  purchase.  The 
imo  of  harvest  is  from  the  middfe  of  May  to  the  middle  of  June.  After 
leio  g  pulled  it  is  collected  into  bundles,  which  are  formed  into  a  heap  and 
i&  :fi)r  two  days.  On  the  third  day  it  is  spread  and  exposed  to  the  heat 
f  the  sun  till  dry,  then  rebundled  and  placed  under  shelter,  and  after- 
rarcia  macerated  in  sea- water  if  it  can  be  obtamed,  again  dried,  wetted, 
nd  "beaten  before  it  is  ready  for  use. 

NATURE  AND  USES. 

Tlie  esparto  of  the  interior  is  longer  and  whiter  than  that  of  the  sea 
ooaBt,  hut  tliinuer,  and  of  less  strength. 

It  is  estimated  that  fifty  thousand  persons  are  employed  in  the  collec- 
tion^ preparation,  and  manufacture  of  this  fiber  in  southern  Spain. 
Large  quantities  of  esparto  thread  are  shipped  to  France,  mainly  to 
Marseilles,  where  it  is  used  in  making  cari>ets,  ropes,  baskets,  and  pack- 
ing fabrics.  At  Aquilas  it  is  used  for  rope-making  in  place  of  hemp, 
and  is  crisped  to  imitate  hoi'se-hair  for  mattress  material,  for  which  pur- 
pose it  is  highly  prized,  being  very  dui-able,  and  not  liable,  it  is  claimed, 
to  become  a  harbor  for  vermin. 

As  cordage  it  is  regarded  now  with  as  much  favor  as  in  the  times  of 
the  Carthagenians,  from  its  valuable  property  of  resisting  decay  in  con- 
stant exi)osiu^  to  moisture.  A  considerable  trade  is  earned  on  with  the 
Indies  in  a  style  of  shoo  or  sandal  of  esparto,  "  found  very  useful  in  hot, 
^ky,  or  sandy  soil."  The  peasants,  in  a  portion  of  Spain,  use  no  other 
(^usmre.  It  is  regarded  as  graceful  and  classical,  if  somewhat  rustic. 
This  fiber  is  also  used  in  the  Scotch  cari)et  trade  in  Ejdderminster 
and  Brussels  goods. 

Great  improvements  have  been  made  in  its  preparation  for  pai)er- 
niaking.  A  process  is  employed  for  extracting  the  glue-like  matter  it 
contains,  leaving  the  fiber  clean  and  ready  for  use.  Formerly  thirty  or 
ftrty  per  cent,  of  rags  were  used  in  the  manufacture,  but  an  excellent 
paper,  strong  and  of  fine  surface,  is  now  made  vrithout  any  admixture  of 
»inen  or  other  material. 

Of  all  the  substitutes  for  rags  tested  and  used  at  present  in  Great 
Britain,  the  esparto  scarcely  has  a  competitor.  Some  of  the  largest 
British  papers  are  now  printeil  upon  it.  Experiments  have  recently  been 
made  in  softening  the  fiber,  by  passing  it  through  machinery  without 
the  aid  of  caustic  soda.  So  advanced  are  the  processes  by  which  it  is 
converted  into  paper,  that  it  has  been  claimed  that  a  cargo  arriving  in 
London  in  the  morning  has  been  converted  into  paper  during  the  same 
evening.  ^ 

Its  chemical  constituents  are  said  to  be:  yellow  coloring  matter,  12;  red 
matter,  6;  gum  and  resin,  7;  salts  forming  the  ash,  1.5;  paper  fiber,  73.5. 
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The  quantity  imported  into  Great  Britain  has  reached  the  following 
figures:  1864,  43,403  tons;  1865,  51,570  tons,  (£269,030;)  18GC,  09,833 
tons,  (£311,868.)  The  entire  importation  of  paper  material,  of  all  sorts, 
during  the  same  years,  was  67,819  tons  in  1864,  71,155  in  1865,  and 
94,985  in  1866— esparto  constantly  increasing  its  relative  proportion. 
and  attaining  a  maximum  of  more  than  seventy  per  cent,  of  the  total 
foreign  supply. 

PROGRESS  OF  THE  ESPARTO  TRADE. 

The  Department  has  had,  for  several  years,  more  or  less  coiTespond- 
ence  with  the  United  States  consuls  in  Southern  Spain  on  this  subject, 
and  has  received  very  full  accounts  of  the  progress  and  condition  of  the 
esparto  trade,  especially  from  Mr.  Frederick  Biut,  United  States  con- 
sular agent  at  Adra.  When  the  recent  demand  sprang  into  activity,  the 
fiber  was  obtained  only  from  the  hills  and  on  the  coast;  but  as  con- 
sumption quickened  the  demand  and  advanced  the  price,  the  cost  of 
carriage  through  a  region  almost  destitute  of  roads  was  amply  met,  and 
the  business  of  gathering  and  forwarding  extended  forty  miles  or  more 
into  the  interior.  The  mode  of  transit  is  by  "bullock  carts."  The 
provinces  of  Almeria  and  Murcia  have  furnished  the  greater  portion  of 
the  supply. 

In  1864  the  cost  in  the  interior  was  only  four  reals,  or  fifty  cents,  pei 
quintal,  while  the  freight  to  the  coast  was  ten  reals  more.  Atthatdke 
the  average  price,  on  shipboard,  was  about  jS4  28.,  or  $20  50,  per  Eng- 
lish ton.  In  the  previous  year  it  was  purchased  at  about  two-tlurds  that 
price.    Prices  have  been  constantly  advancing  since  that  date.  ; 

The  crop  is  purchased  annually  of  individuals  or  municipalities  own-  = 
ing  waste  lands  on  which  it  grows  by  merchants  or  speculators,  who  - 
employ  the  peasantry  to  collect  the  grass  and  convey  it  to  local  posts,  ■ 
ready  for  shipment  by  carts  or  on  the  backs  of  mules  or  donkeys.  For- 
tunes have  been  made  by  the  proprietors  of  these  hitherto  worthless  ■ 
lands,  and  by  the  purchasers  of  them,  as  also  by  the  traders  in  this  ] 
species  of  merchandise. 

Mr.  Burr  assumes  that  a  vast  breadth  of  country  in  the  United  States,    ] 
in  the  same  latitude  in  which  it  is  found  in  Spain,  is  adapted  to  its    i 
growth.    The  following  extracts  are  made  from  his  report  to  this  De- 
partment. 

There  are  two  classes  of  this  plant,  the  "atocha^"  properly  so  called,  and  the  coarse    | 
cr  "bastard"  atocha.    The  i latter  is  mucli  superior  in  height,  the  grass  growiMto     ! 
the  height  of  about  three  feet,  but  it  is  inferior  in  quality  and  in  strengta  of  noer, 
though  used  for  several  purposes. 

The  atocha  ffrass,  which  is  called  esparto,  is  not  cut  like  ordinary  grass,  but  is  polled 
up  from  its  socKet,  as  it  were,  for  it  very  readUy  separates  from  the  plant  a  little  abore 
the  roots,  which  it  is  necessary  to  leave  undisturbed  in  the  grouna.  The  thin,  wiij 
grass  thus  gathered  is  spread  out  to  dry  in  the  sun,  and  is  the  article  known  in  Spanish 
as  esparto. 

The  esparto  grass,  from  the  length  and  strength  of  its  fiber,  and  the  fiwality  with 
which  it  may  bo  twisted  into  ropes,  and  easily  woven  (or  rather  plaited)  into  mattinft 
forms  a  cheap  and  usefcd  article  for  many  orcUnary  purposes.  In  the  great  mining  dis- 
trict of  the  Sierra  de  Gador,  in  this  province,  and  in  that  of  Cartagena,  and  most  othen 
in  Spain,  aU  the  ropes  used  in  the  mines  are  made  of  esparto.  These  ropes  are  very 
slender — about  one  and  a  half  inch  in  diameter — yet  tney  serve  perfectly  weU  f<w^ 
the  descent  and  ascent  of  the  miners,  as  well  as  for  raising  the  ores  and  mbbish.  from  i 
below,  and  the  baskets  used  in  the  latter  operation  are  also  made  of  the  esparto.  Ab  | 
the  more  mountainous  parts  of  Spain  are  nearly  destitute  of  cart  roads,  the  cnief  tran*- 
portation  is  on  the  backs  of  mules  and  donkeys,  the  articles  carrieid  being  alwayi 

Eacked  in  baskets  or  in  panniers  made  of  the  esparto  grass.    AH  lands  of  matting  lor 
ouses  and  other  purposes  are  also  made  of  this  useful  article. 
Besides  these  coarser  applications,  very  neat  and  pretty  baskets  are  made  of  this 


I 
THE  ESPABTO  GRASS.  263 

Tftfls,  and  also,  of  one  Bpecies,  &  fine  and  even  elegant  matting  for  houses  of  the  better 
1m8,  OS  carpets  are  not  oseil,  and  indeed  are  not  desirable  in  tnis  hot  sonthem  climate. 
V  ibis  purpose  the  grass  used  is  dyed  of  varions  colors,  and  it  is  then  woven  into 
arioag  suuple  bat  tasteful  patterns.  This  superior  matting  has  much  the  same  ap- 
^orance  as  carpets,  bat  is  infinitely  preferable  in  a  warm  climate  both  for  coolness  and 
or  cleanliness.  Indeed  this  Spaxush  matting  is  much  prettier  than  the  cane  matting 
Lsed  in  all  European  houses  in  the  East  Indies,  though  it  is  not  so  durable  as  the 
atter. 

The  atocha  plant  flourishes  at  Oran^  on  the  opposite  coast  of  Africsk,  in  latitude  35^ 
4'  N.,  and,  it  may  be  said,  g|enerally,  m  all  the  southern  part  of  Spain ;  sparingly,  eren 
A  far  north  as  Madrid,  (latitude  4(P  3(K,)  where  one  of  the  principal  streets,  leading 
3  the  euTirons,  is  called  '^  Cidle  de  Atocha."  This  would  place  the  geographical  zone  of 
his  grass  from  34^  or  35^  to  about  40^  nortii  latitude,  according  to  my  present  infer- 
ution,  for  it  may  possibly  extend  still  further  both  north  and  south.  But  it  is  im- 
ortant  to  observe  that  the  most  abundant  region — ^that  in  the  provinces  of  Almeria 
Dd  Horeia-^which  now  furnishes  the  chief  supply  of  this  article— is  situated  adjoining 
)  and  between  the  thirty-seventh  and  thirty-eignth  pttallels ;  and  that  it  is  here  where 
appears  to  grow  in  the  greatest  abundance  and  luxnrianco.  It  is  needless  to  remark 
lat  the  above  zone  is,  in  Europe,  chiefly  occupied  by  the  Mediterranean  Sea,  while  in 
16  United  States  it  embraces  the  entire  breadth  of  a  vast  continent. 
CUmate. — ^The  climate  of  the  south  of  Spain  is  the  hottest  in  Europe,  particularly  that 
f  the  provinces  on  the  Mediterranean  coast ;  nor  is  heat  alone  its  characteristic,  for  it 
e(^aally  remarkable  for  its  extreme  dr^ess  and  want  of  rain ;  so  much  so  that  the 
iltivation  of  large  and  fertilo  tracts  aepends  entirely  npon  irrigation.  In  what  is 
illed  the  Seeanos,  or  lands  somewhat  elevated,  and  thus  dependent  entirely  on  the 
una,  I  have  known  the  crops  to  be  lost  for  three  years  in  succession,  so  little  rain 
aving  fallen.  In  fact  so  and  are  many  tracts  in  the  south  of  Spain  that  they  present, 
K)aga  on  a  miniature  scale,  a  sort  of  parallel  to  the  deserts  of  Africa  and  the  east, 
his  resemblance  often  struck  me  when  I  first  arrived  in  Spain,  after  a  residence  of 
ime  years  in  India  and  oriental  oonntiies. 

On  and  near  the  coast  the  temperature  during  the  hot  summer  months  is  usually 
P  to  90^  Fahrenheit,*  and  in  the  winter  months  the  climate  is  so  mild  that  the  ther- 
xnoeter  seldom  marks  less  than  45^  to  50^  Fahrenheit.  A  few  miles  inland  among  tiie 
ountains,  however,  the  climate  is  mnch  colder.  The  climate  of  thispart  of  the  Spanish 
Mst  can,  probably,  oe  beet  inferred  from  its  vegetable  productions.  Thus  the  sugar-cane 
>imahee  here,  and  there  are  many  and  increasing  susar  manufactories  in  this  part  of  An- 
dnsia.  In  one  locality,  the  plain  of  Motril,  thirty  mues  west  of  Adra,  the  cotton  plant  has 
wn  cultivated  with  some  success,  tiiough  npon  a  very  small  scale,  not  being  found 
rofitable.  All  along  this  coast,  too,  groups  of  the  date  palm  are  occasionally  seen, 
his  elegant  tree,  though  now  neglect^  and  diminishing  in  numbers,  was,  most  prob- 
itly,  planted  by  the  Moors  during  the  period  of  Arab  dominion  in  Spain.  Indeed  it  is 
ell  Imown  that  the  numerous  and  venerable  olives  which  abound  in  this  neighborhood 
dated  on  the  confiscated  prop^^ty  of  the  Moors  at  the  time  of  the  conquest  of  Gran- 
ia.  Among  other  8emi-l3X>pical  productions  of  these  provinces  may  be  named  the 
opaul  and  uie  aloe,  which  are  abunr.ant,  especially  along  the  coast,  though  they  are 
St  equal  in  size  and  lupiriance  to  what!  have  been  accustomed  to  see  in  India  and 
letxopics. 

EUvaHoH  above  the  eea  Uvd, — ^The  naturally  hot  and  arid  climate  of  the  south  of  Spain 
>  modified  in  a  very  remarkable  manner  by  the  occurrence  )f  lofty  mountain  ranges 
1  the  interior.  In  Andalusia  especially,  wo  have  the  Sierra  Nevada  range,  the  highest 
ammits  of  which  rise  up  almost  to  the  curve  of  perpetual  congelation.  Thus,  from 
iantations  of  sugar-cane  near  the  coast  may  be  seen,  in  the  hottest  summer  months, 
Atches  of  snow  which  never  melt,  and  at  a  distance  of  not  more  than  thirty  to  sixty 
lilet.  These  snowy  patches  mark  the  lofty  peaks  of  La  Veleta  aud  of  Muley  Hassan, 
•'hich  rise,  respectively,  11,420  and  11,700  English  feet  above  the  level  of  the  Mediter- 
inean.  Thus,  in  traveling  a  few  miles  inland,  and  even  without  losing  sicht  of  the 
8a,  a  difference  of  climate  may  be  exj)erienced  equivalent  to  that  of  many  degrees  ol 
rtitnde,  while  a  total  change  may  be  observed  m  all  the  vegetable  productions  of  the 
ail. 

In  considering  the  natural  climate  of  the  atocha,  the  circumstance  of  elevation 
bove  the  sea-level  is,  therefore,  most  important,  and  I  have,  fortunately^,  been  able  to 
X  the  elevation  and  consequent  temperature,  which  marks  its  upward  limit,  with  con- 
ideiable  precision. 

It  will  be  seen  that  we  have  here  two  distinct  climates — that  of  the  coast  and  that 
r  the  mountains.  In  the  former,  except  as  a  somewhat  rare  phenomenon  of  a  few 
)ars  in  doration,  snow  never  falls.  But  in  the  latter,  snow  is  abundant  for  many 
aathB  in  the  vear,  and  lies  for  very  long  periods,  according  to  the  elevation,  till,  on 
e  summits  of  the  Sierra  Nevada,  it  never  disappears.    The  falls  of  snow  are  generally 

*  That  is,  the  temperatnTo  in-doora  and  in  the  shade,  as  nsaally  taken. 
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limited  to  a  cei-tam  zone  of  altitude,  above  wliioli,  in  wmter,  wo  usually  seo  all  \^Vito 
and  spotted,  while  below,  in  most  caseti,  nothing  fall8  but  rain.  This  altitode,  especi- 
ally near  tho  coast  where  I  reside,  I  have  taken  some  pains  to  lix,  (for  it  may  not  hold 
good  in  tho  interior,)  and  llnd  it  to  be,  very  approximately,  about  3,500  feet,  tliat  is, 
near  the  Mediterranean,  and  where  the  warm  exhalations  of  that  sea  gretitly  modify 
the  temperature.  I  should  place  the  usual  limits  of  the  snow  at  3,500  feet  abovt  ib 
level;  but  in  the  interior,  if  only  fifteen  or  twenty  miles  distant,  the  snow  level  is, 
doubtless,  somewhat  lower. 

Now  it  is  very  impprtant  to  our  present  purpose  to  observe,  as  I  have  lately  tloue 
when  considering  the  subject,  that  it  is  at  about  this  elevation  where  tho  suow  iinmU\ 
commences,  that  the  atocha  plant  ceases  to  grow. 

It  will  be  seeu,  therefore,  that  the  atocha,  though  a  hardy  plant,  growing  here  indif- 
ferently in  the  ])lains  and  on  the  mountains  near  the  coast,  is  confined  pretty  mnch 
within  certain  limits  of  temperature,  and  will  not  bear  the  cold.  In  fact  it  rcM]Tiira)a 
hot  and  somewhat  dry  climate,  such  aa  I  have  described  as  prevailing  in  the  south  ui 
Spain.  So  far  as  this  climate  prevails  the  atocha  seems  to  grow  equally  on  the  monu- 
tiiins  and  in  theplains.  but  its  luxuriance  is  checked  in  approaching  the  oltitnde  of  the 
winter  snows,  and  at  about  that  elevation  its  growth  ceases  altogether. 

Congenial  soils  and  geologieal  structure  of  country, — Although  the  growth  of  the 
atocha  extends  over  a  large  expanse  of  country,  it  is  only  in  particular  sitnatioiu  tiiat 
this  grass  attains  that  degree  of  luxuriance  and  abundance  which  is  essential  to  render 
it.  important  in  a  commercial  point  of  view.  This  indicates  that  it  is  eminently  a  phut 
that  seeks  and  requires  a  congenifd  soiL  On  this  subject,  in  addition  to  my  own  partiil 
observations,  I  have  made  many  inquiries,  and  find  that  there  are  soils  on  which  the 
atocha  will  not  grow  at  all;  others  on  which  it  grows  but  sparingly,  while  on  others 
again  it  is  the  prevailing  weed  or  product  of  the  soil,  being  spontaneously  prodaced  by 
nature  in  vast  abundance. 

I  have  before  mentioned  the  mountainous  nature  of  this  country,  and,  as  soiU  in 
merely  the  detritus  of  the  subjacent  and  neighboring  rocks,  I  consider  that  the  most 
general  and,  perhaps,  exact  idea  of  those  in  this  district,  will  be  obtained  by  a  brief 
reference  to  its  geographical  structure,  which  I  now  proceed  to  describe. 

The  Sierra  Neva&  range,  which,  under  difierent  names,  may  be  said  to  determine 
tho  configuration  of  the  coast  of  Spain  from  tha  straits  of  Gibraltar,  west,  to  the  plaioi 
of  Murcia,  east,  consists,  in  its  highest  and  central  portion,of  a  vaatmassof  micaoeoos 
schists  below^  approaching  to  gneiss,  while,  on  its  upper  surface  there  reposes  an  enor- 
mous moss  or  sholy  rocks,  often  soft  and  decomposing  into  a  stSS  blue  clay.  Tbeie 
shaly  rocks,  the  thickpess  of  which  is  very  considerable,  are  covered,  in  places,  br  a 
dark  sub-crystalline  limestone,  generally  forming  the  upper  part  of  the  monntsioB. 
and  constituting  pre-eminently  the  metalliferous  or  load-producmg  rock  of  thefloothof 
Spain.  These  tJiree  rocks,  mica  slates^  shales^  and  limegtones,  at  various  elevations,  firom the 
towering  heights  of  the  Sierra  Nevada  to  minor  ranges  not  more  than  fifteen  hundred  to 
two  thonsaiTd  feet  in  height,  constitute  all  the  elevated  portions  of  the  provinces  of  Gnu* 
ada,  Almeria,  and  Murcia,  while  the  plains  along  the  coast  and  the  inland  valleys  geneiailj 
consist  of  yellowish  tertiary  marls..  These  marls  are  sometimes  covered  by  a  thin  m* 
perficial  deposit  of  detritus  of  more  recent  date,  which,  when  of  a  siliceous  naton^of 
cemented  by  siliceous  ^matter,  form  a  very  sterile  soil  almost  destitute  of  vegetation 
I  have  never  been  able  to  trace  any  line  of  demai'cation  between  tho  micaceous  achiais 
imd  the  superincumbent  shiUes,  and  am  inclined  to  think,  therefore,  that  they  all  form 
one  ^eat  series,  the  lower  part  of  which  has  been  thoroughly  acted  upon  by  metamor- 
phic  influence.  Nor  is  there  any  distinct  line  between  the  shales  and  the  superio- 
cumbcnt  limestones,  for  near  the  line  of  junction  there  are  frequent  alternations  of  thf 
two  rocks,  till,  as  we  rise  in  tho  series,  the  limestones  prevail.  Qnartzose  roclu  and 
their  usual  concomitants,  siliceous  sands,  do  not,  that  I  am  aware  of,  occur  in  all  thij 
district.  Three  soils,  therefore,  prevail  in  these  provinces,  argillaceous,  calcareous,  and 
argillaceous-calcareous,  from  the  frequent  admixture  of  the  two  former,  and  ol^  £^ 
tho  wide  occurrence  of  tertiary  marls  in  the  plains  and  valleys. 

This  sketch  of  the  geological  stnicture  of  th^  country  will,  I  think,  give  a  sufficient 
idea  of  the  general  nature  of  tho  soils  in  the  south  of  Spain,  in  which  the  atoch.i  iionr* 
ishes  with  most  luxuriance.  It  may,  therefore,  be  found  useful  iu  selecting  the  dis- 
tricts in  tho  territory  of  the  United  States,  where  similar  soils  and  conditions  prevail| 
and  whicli.  are  thus  best  adapted  for  the  introduction  of  this  semi-tropical  species  ui 


grass. 


The  subject  of  soils  is,  however,  so  important  that,  in  addition  to  the  above  general  cod- 
Miderations,  and  to  what  I  have  mjnaelt  observed,  I  have  made  uiany  inquiries  of  othens 
from  which  the  following  seems  to  be  tho  general  re^sult: 

Two  kinds  of  soil  are  considered  decidedly  adverse  to  the  growth  of  the  atocha-ft 
wet  or  marshy  soil  and  i\  pebbly  soil,  I  mean  any  of  those  numerous  alluvial  soila  oa 
the  surface  of  which  jiebbhis  arc  .abundantly  scattered. 

Reddish-colored  soils,  or  those  much  impregnated  with  oxides  of  iron  are  not  oowid- 
ered  &vorable. 
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Calcareous  soils  are  considered  to  produce  ^ood  esparto,  and  of  a  very  ntroug  fiber. 
Argillaceous  soils,  whether  those  produced  by  the  decomposition  oi'  shaly  rocks  or 
tb(Mo  formed  by  the  wide  deposition  of  tertiary  marls,  are  imprecated  with  nitrous 
luatter  or  saltpeter,  and  are  considered  favorable  to  the  growth  of  the  atocho,  the  graini 
being  shorter  but  the  fiber  stronger. 

The  leading  facts  in  the  production  of  esparto  may  be  stated  as  follows :  1.  The  atocha 
gnus  reauires  a  decidc<lly  hot  and  a  somewhat  dry  climate.  2.  That  it  grows  equally 
wen  in  tne  plains  of  the  coast  and  the  interior  and  in  the  mountains,  but  is  strictly 
limited  to  a  certain  moderate  elevation.  3.  That  it  flourishes  equally  both  in  calca- 
reona  and  in  argillaceous  soils,  and  in  those  soils  where  both  calcareous  and  argillaceous 
uuitters  are  natursdly  blended.  4.  That  besides  several  soils  which  may  be  considered 
nofavorable,  there  seem  to  be  others  which  are  decidedly  inimical  to  its  growth. 

Seoionoftke  crap  and  mumtity  produced. — ^The  atocha  which  grows  in  the  plains  comes 
i^]y  to  maturity,  and  the  grass  is,  therefore,  plucked  or  gathered  in  May  and  June. 
Bat  in  the  colder  climate  of  the  mountains  the  crop  is  much  later,  the  grass  not  being 
^thered  till  July  and  even  August. 

The  proper  time  for  obtaining  the  seed  is  considered  to  be  in  June,  and,  as  it  falls  and 
wriahes  rapidly,  the  oiieration  >vill  present  some  difficulty,  as  it  must  be  executed  with 
ill  possible  rapiditv,  or  the  critical  time  for  its  collection  will  have  past.  The  best 
ime  for  gathering  is  in  the  month  of  June  and  the  early  part  of  July. 

Although  of  a  dry  and  wiry  nature,  the  esparto,  like  all  other  kinds  of  grass,  requires 
^ying  in  the  sun,  by  which  it  loses  about  one-fourth  of  its  weight.  After  drying  it  is 
ied  up  in  bunches  and  conveyed  to  the  nearest  shinping  port,  where,  from  the  month 
»f  Jane  to  the  end  of  the  year,  numerous  vessels;  cmefly  English,  are  employed  in  its 
Mpment. 

The  quantity  of  esparto  produced  from  a  given  extent  of  land  will  vary  greatly,  the 
1988  being,  in  some  places,  very  luxuriant  and  abundant,  while  in  others,  where  the 
oil  IB  less  congenial,  it  is  more  thinly  dispersed  in  tufbs  and  patches.  People  practi- 
ally  acquainted  with  the  business,  with  whom  I  have  spoken,  seem  to  think,  howe^r, 
bat  in  a  good  congenial  soil  from  two  hundred  to  three  hundred  quintals  may  be 
btsined  mun  a  fanega  (5,500  square  yards)  of  ground;  while  in  less  congenial  soils  the 
roduet  would  hardly  amount  to  one'hundred  quintals — perhaps  a  great  deal  lees.* 
This  p^rass  seems  to  last  for  an  unknown  number  of  years,  so  that,  where  it  has  tiiken 
oBsesBion  of  the  soil,  it  becomes  a  perpetual  growth.  Thus,  in  any  soil  congenial  to  its 
rowth,  the  atocha  is  self-propagating,  and  without  further  cultivation  or  attention  of 
ly  sort  it  furnishes  a  never-ending  annual  crop  of  esparto. 

All  persons  with  whom  I  have  spoken  agree  that  the  esparto  improves  by  a  regular 
'Arly  gathering,  and  that  the  plant  is  found  to  become  stronger  in  consequence.  But 
i<^  };:ithoring  requires  some  little  care.  The  grass  (which  readily  separates)  must  be 
ackc<l  up,  but  without  pulling  up  or  ii^juring  the  roots.  If  the  roots  be  disturbed,  as 
»y  be  the  c.iso,  by  careless  or  ignorant  people,  or  those  who  greedily  seek  io  increase 
icir  wages  by  pulling  up  the  entire  plant,  thus  augmenting  the  apparent  weight  of 
parto  gathered,  the  atocha  is  destroyed,  and  no  more  grass  will  be  gathered  on  that 
©t.  This  contingency,  however,  docs  sometimes  happen  from  the  rapacity  of  the 
borers  employed — their  i)ayment  being  by  weight.  The  necessity  of  providing  against 
ich  wanton  destruction  will  be  evident  enougu  from  what  I  have  stated,  and  partic- 
ar  caution  should  be  observed  in  this  respect  during  the  early  years  of  the  introduc- 
Ni  of  the  atocha  into  America,  and  while  the  propagation  of  the  grass  may  still  be 
nfinM  to  very  few  localities. 

Recently  official  inquiries  concerning  its  use  in  Great  Britain  have 
et  with  the  following  response  from  the  United  States  consul  at  New- 
istle-upon-Tyne,  England: 

United  States  Consulate,  NewcaBtle-uponrTynej  May  15, 1869. 

Sm :  According  to  your  request  I  have  instituted  inquiries  relative  to  the  possibility 
transplanting  the  esparto  grass  for  culture  to  America,  and  the  economy  ot  its  use  in 
e  manufacture  of  paper. 

I  have  communicated  with  Dr.  Hooker,  director  of  the  royal  gardens  at  Kew,  on  this 
bject,  and  with  Daniel  Oliver,  keeper  of  the  royal  herbarium,  both  of  whom  have 
jponaed  most  kindly.  I  have  also  received  communications  from  Spain  and  visited 
e  of  the  oldest  and  most  successful  paper-mills  of  England,  where  the  esparto  grass 
exclusively  used.  There  are  important  points  of  inlormation  that  I  have  not  jret 
teived,  such  as  the  rain-foU,  degrees  of  heat  and  cold,  &c.,  of  the  best  esparto-producing 
tricta. 

[lie  soil  adapted  to  its  growth  is  a  very  sandy  soil,  and  slopes  or  hillsides  (not  too 
ep)  are  said  to  1)0  the  b^t,  in  a  warm  but  not  too  dry  climate. 

Mr.  BniT  exprewiefi  a  doubt  as  to  the  correctness  of  this  estimate,  as  the  land  is  never  nfeaonred. 
I  or  more  tons  to  the  acre  Is  probably  an  excosslTe  estimate. 
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This  grass  is  gathered  or  harvested  by  pulling,  not  by  the  roots,  but  by  a  quick  jeik 
of  the  hand  to  m^oint  it  above  the  rooto,  so  as  not  to  destroy  the  latter,  and  also  to 
avoid  a  mixture  of  the  hard,  woody  portion  of  the  plant,  which  would  have  to  be  sep- 
arated from  the  grass  before  suited  for  use  at  the  paper-milL  The  hands  must  lie  pro- 
tected bv  heavy  gloves,  as  the  grass  is  very  sharp.  Considerable  skill  is  requiied  in 
gulling  the  grass  without  destroying  the  roots.  If  properly  gathered,  there  is  no  voody 
ber  to  be  rejected  in  the  process  of  manufacture. 

The  grass  is  dried  just  as  hay  would  be,  and  bound  in  bundles  by  ropes  twisted  from 
the  grass  itself,  and  then  is  r^bdy  for  the  paper-mill.  It  costs  firom  $20  to  $30  per  ton 
in  England,  in  Spain  about  $5  less  per  ton.  Last  year  the  amount  imported  iuto  Eng- 
land was  95,000  tons. 

The  process  of  manufacturing  paper  fh>m  this  grass  is  no  more  difficult  than  finom 
rags,  and  far  more  pleasant ;  no  infectious  or  contagious  diseases  or  poisonous  iuMcts 
are  carried  by  it,  and  the  processes  are  so  similar,  except  in  the  amount  of  chemicals 
required,  that  a  description  is  almost  needless. 

I  have  been  through  the  works  of  Messrs.  William  Hurry  and  Albert  Richardson,  at 
Jarrow-on-Tyne,  Durham  County,  England,  and  these  gentlemen  kindly  pointed  oat 
all  the  steps  in  the  process,  and  gave  me  specimens  of  the  grass  and  paper.  They  pro- 
duce thirty  tons  of  paper  per  week,  using  m>m  fifty  to  six^  tons  of  esparto  grass.  No 
rags  are  used.  The  average  cost  of  the  esparto  is  $25  per  ton.  The  machinery  ia  pro- 
pelled by  a  one  hundred  horse-power  steam  engine.  Eighty-three  women  and  girls  an 
employed  in  sorting  and  boiling  the  grass ;  fourteen  men  and  boys  in  washing  and  beat- 
ing; thirty  in  finishing;  seventeen  on  machines  and  cutting;  eight  mechanics;  six 
engineers  and  firemen ;  and  ton  ordinary  laborers— one  hundred  and  sixty-eight  in  iJL 
This  estimate  includes  the  manufacture  of  all  their  own  chemicals. 

The  first  step  is  the  assorting  of  the  grass,  or  separating  it  from  roots,  weeds,  and 
flowers.  Fifty  girls  are  needed  for  this  part  oi  the  work.  Tne  grass  is  laid  upon  tables 
of  wire,  so  that  all  small  bits  of  dirt  or  leaves  may  fall  through  as  the  work  of  separa- 
tion goes  on.    The  loss  of  weight  sustained  in  this  process  is  three  to  five  ^r  cent 

The  grass  is  then  put  into  mrge  sacks  and  goes  below,  where  it  is  put  into  boilen. 
Formerly  the  boilers  were  open,  broad,  circular  vessels,  but  are  now  cylindxicai  and 
closed,  so  that  a  pressure  of  steam  of  twenty  to  twenty-five  pounds  to  the  square  inch 
can  be  given  to  add  to  the  efiect  of  the  chemicals.  The  boihng  is  by  steam.  In  these 
boilers  ten  per  cent,  of  caustic  soda  (N.  O.  A.)  is  introduced ;  that  is,  ten  poonds  o{ 
caustic  soda  to  one  hundred  pounds  of  esparto  grass,  more  or  less  soda  according  to  tiie 
fineness  or  coarseness  of  the  grass  and  the  time  given  in  boiling.  The  erass  is  boiled 
ordinarily  five  or  six  hours  in  the  soda,  being  kept  revolving  or  stirred  in  the  boiltf« 
The  water  is  then  run  off  and  pure  water  supplied,  and  the  grass  again  boiled  for  about 
an  hour,  to  get  rid  of  the  resinous  soap  formed  in  the  first  boiling  by  the  gum  of  tbe 
plant  uniting  with  the  soda.  It  is  further  washed  with  cold  water  and  then  dis- 
charged into  large  oval  tubs  or  vats,  and  again  washed  with  pure  water.  Then  bleadi- 
ing  powder  is  added — two  to  two  and  ahau  hundred- weight,  containing  thirty-five  per 
cent,  of  chlorine,  (chloride  of  lime^)  to  a  ton  of  esparto.  It  is  revolved  m  three  bleadh 
ing  tubs  till  white,  the  tubs  containing  500  pounds  to  1,000  pounds  each.  Four  to  agbt 
hours  are  required  for  this  process ;  &ur  or  five  hours  will  be  sufficient  unless  it  is 
thought  desirable  to  use  a  smaller  quantity  of  bleaching  powder.  The  fiber,  when  thus 
bleached  white,  is  pressed  to  free  it  from  the  bleaching  liquor,  and  then  placed  in  the 
beating  engines,  where  it  is  washed  for  half  an  hour  to  me  it  from  the  remaining  bleach- 
ing liquor,  and  then  revolved  in  the  boating  engine  the  same  as  rags  are  treated,  nntil 
it  18  reduced  to  a  sufficiently  iine  pulp.  The  size,  alum,  and  color,  (when  color  or  toning 
is  required,)  are  added,  and  the  pulp  is  run  off  into  vats  or  reservoirs  ready  for  use 

In  reducing  the  pulp  to  paper,  my  attention  was  called  to  but  one  point  of  difficulty 
not  encountered  in  reducing  rag  pulp.  This  occurs  just  after  the  pulp  changes  fiom 
the  liG[uid  state  and  takes  tne  sheet  form.  The  material  at  this  stage  is  less  tougli  and 
tenacious  than  when  made  from  rags,  and  the  difficulty  is  in  getting  it  to  enter  the 
press-rollers.  But  a  little  management  and  experience  overcomes  the  difficulty,  and 
the  paper  when  finished  is  even  stronger  than  that  made  from  rags. 

The  amount  of  paper  produced  is  fifty  to  fifty-five  per  cent,  of  the  weight  of  the 
esparto  grass  as  it  reaches  the  mill.  The  loss  of  weight  is  as  follows :  three  to  five  per 
cent,  roots,  weeds,  flowers,  &>c, ;  twenty-five  per  cent,  extractive  matter  soluble  in  the 
caustic  soda,  and  twenty  per  cent,  destruction  of  fiber  in  bleaching,  and  mechanical 
loss. 

All  qualities  of  paper  are  produced  except  the  very  thin  writing  paper,  which  mavbe 

£  reduced  with  a  little  mpre  mechanical  skill.  I  inclose  samples  of  the  paper  tcm 
[essrs.  Richardson  &  Co*s.  mills.  No.  1  is  an  excellent  quality  of  white  printing  ex 
book  paper;  No.  2,  toned  printing  or  book  paper ;  No.  3,  account-book  paper  j  No.  4,  a  speci- 
men of  the  best  paper  that  could  be  made  n:om  esparto  grass  in  16o0,  which  was  xaann- 
fjEUitured  bv  Routhedge,  at  Eynsham,  Oxfordshire.  Messrs.  Richardson  used  a  mixtore 
of  rags  at  nrst,  which  can  be  done  in  any  proportion,  but  for  the  last  three  years  they 
have  used  only  esparto  grass.    They  procure  the  grass  from  the  east  ooast  of  Spain,  fima 
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^[ena  to  Almeria ;  the  best  comes  from  Almcria.  They  have  used  a  little  from 
5C0  and  Algiers,  but  it  required  more  soda  and  bleaching  powder,  am"?  never 
le  80  white  as  that  from  Spain.  The  esparto  grows  not  only  in  Spain  and  North 
i,but  in  Yarious  localities  along  the  Mediterranean,  in  Italy,  Sicily,  Sardinia,  &c., 
ortngaL  • 

the  quesMpn  which  most  of  all  interests  Americans  is  its  propagation  in  the 
1  States,  ^r.  Hooker  has  written  me  that  ho  has  no  doubt  but  that  the  esparto 
would  thriye  in  the  United  States,  and  he  strongly  advises  that  the  introduction 
de  by  seed,  not  roots,  and  sa^s  it  should  bo  started  in  the  nursery  and  the  young 
>  set  out  afterwards.  Mr.  Oliver,  who  is  also  one  of  the  best  botanists  in  this 
ry,  thinks  one  of  the  two  species,  Lygcurn  apartunij  ^soft,)  being  a  creeping  rhizo- 
8  gnn,  might  be  transplanted  by  being  sent  over  in  Wardian  cases  well  rolled 
d,  or  in  cases  filled  with  sandy  soil  and  buried  in  nearly  pure  sand.  The  other 
9,  Macrockloa  tenacitaima,  is  supposed  to  be  cssspitose,  and  he  thinks  this  mode  of 
ig  might  not  suit  it  so  well.  Ho  also  recommends  tiying  seed, 
le  Lyfeum  martum  is  a  creeping  rhizomatous  grass  it  would  be  likely  to  spread 
Kpidly,  and  once  rooted,  a  few  plants  would  soon  cover  a  large  tract  of  country 
I  you  some  samples  of  both  species  of  the  grass.  No.  1,  best  quality  of  grass, 
r«idy  for  use ;  No.  2,  specimen  taken  where  the  previous  crop  had  not  been 
^  BO  that  the  dead  grass  is  mixed  with  it,  but  the  latter  decomposes  and  dis- 
rs  in  the  process  of  manufacture,  and  only  lessens  the  per  cent,  of  paper  per  ton ; 
specimen  contains  butts  of  the  grass  and  roots  that  should  not  bo  gathered  with 
ass,  also  some  heads ;  No^4,  the  same  of  the  other  species ;  No.  5,  wild  sage,  often 
growing  with  the  esparto. 

I  remain  your  obedient  servant, 

J.  W.  McCHESNEY. 
.  Horace  Capron,  Commissioner. 

IMPORTS  INTO  THIS  COUNTRY. 

lall  quantities  of  esparto  have  been  brought  to  this  country.  It 
leen  found  that  the  import  duties  are  practically  prohibitory,  other- 
large  quantities  would  probably  be  used. 

1864  thirty-three  tons  were  shipped  to  the  United  States  from  the 
of  Malaga.  The  following  extract  of  a  letter  from  the  firm  of 
[g  &  Co.,  of  Boston,  wiU  give  an  idea  of  the  value  of  this  fiber  to  the 
jy,  if  it  could  be  acclimated  here : 

ing  the  years  1863  and  1864  we  were  induced  to  make  the  exjieriment  of  intro- 
l  tne  esparto  grass  as  a  material  for  making  ])aper,  and  imported  between  tliree 
ed  and  fonr  hundred  tons.  Wo  found  it  admirably  suited  for  the  purpose,  but 
sayy  duty  imposed  on  it,  $5  per  ton,  because  a  fiber^  and  ten  per  cent,  ad  valorem, 
A  increased  duties  on  the  chemicals  i*equired  for  its  conversion  into  pulp,  were 
r  burdens  than  the  article  could  bear,  and  we  were  compelled  to  abandon  the 
B8.  The  consumption  in  Great  Britain  has,  in  the  mean  time,  run  up  to  over 
y-five  thousand  tons  per  annum,  and  it  is  not  only  used  extensively  in  aU  the 
paper  made,  but  likewise  largely  in  the  manufacture  of  papier  milchd  articles. 
m  and  France  also  consume  it  extensively. 

IMPORTATION  OF  SEED. 

empts  to  obtain  seed  for  experiment  by  this  Department,  both 
Spain  and  the  seedsmen  of  Paris,  have  several  times  proved  abor- 
At  last  a  small  quantity  has  been  obtained,  and  will  be  tested, 
the  hope  of  propagating  the  i^lant  successfully,  and  introducing  it 
g  the  fight  hill  lands  and  on  the  mountain  slopes  of  the  South, 
3  obtained  of  Messrs.  Vilmorin,  Andreux  &  Co.,  of  Paris,  who  thus 
to  the  difficulty  of  obtaining  it: 

re>  told  you  in  our  former  letter,  seed  of  this  plant  is  not  in  commerce.  Many 
ve  tried  to  procure  it  both  in  Spain  and  in  Algeriji,  but  always  were  informed 
does  not  yield  fertile  seed,  and  was  propagated  only  by  division  of  the  old 
some  way  similar  to  tlio  propagation  of  sugar-cane^  aiul  it  is  by  a  mere  chance 
e  Lave  got  the  seed  wo  have  forwarded  to  you.  A  frioud  of  ours,  when  in  Spain 
sn  or  twelve  years  ago,  cut  some  of  the  flower-stems  of  tho  esparto  grass,  and  on 
am  to  PYance  tried  to  sow  the  seeds  he  found  in  these  specimens,  and  a  verv 
i  grow.  lie  cultivated  carefully  the  young  plants,  but  all  the  seed  he  could  col- 
naincd  sterile ;  he  at  last  tried  artificial  fecundation,  and  succeeded  this  year  to 
in  extent.  In  continuing  the  experiment,  he  has  been  able  U>  collect  the  seeda 
re  got  this  year. 
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A  comninuicatioii  fi'om  Dr.  Arthur  Schott,  late  of  tlie  scientific 
mission  of  Yucatan,  furnishes  some  descriptive  statements  concei 
an  insect,  and  the  nature  and  uses  of  a  grease-like  or  wax-like  pio 
with  the  result  of  a  chemical  examination  of  its  properties, 
assumed  to  be  allied  to  the  Coccus  cochiniUiferj  or  cochineal  insect, ; 
ing  the  well-known  dye  bearing  that  name ;  but  no  specimens  ha\ 
been  received  in  the  Department  for  examination  and  identificatioi 
therefore  its  real  place  in  the  classification  of  the  insect  kingdom 
not  be  vouched  for.  As  one  of  the  natural  productions  of  Am 
winch  may  possibly  attain  some  commercial  importance  as  w« 
economic  value  in  the  arts,  it  is  worthy  of  further  examination, 
following  is,  in  substance,  the  letter  of  Dr.  Si^hott : 

Among  the  numerous  interesting  natural  productions  of  Yii( 
not  the  least  remarkable  is  the  niin,  (pronounced  neen^)  the  know 
of  which,  and  of  its  technical  application,  has  survived  the  nal 
independence  of  the  gilted  Maya  race.  The  niin  is  the  grease 
insect  beaiing  the  same  generic  name.  Though  heretofore  not  en 
unknown  to  Sieir  Spanish  rulers  in  Yucatan,  tbe  obtaining  of  tb 
material,  as  well  as  its  uses  for  domestic  and  technical  purpose 
remained  almost  exclusively  in  the  hands  of  the  descendants  o 
Mayas.  The  niin  may  be  considered  akin  to  the  cochineal^  also  t3i( 
duct  of  a  similar  insect ;  but  they  differ  essentially  in  their  naton 
serving  as  a  well-laiown  dye,  while  the  other  finds  its  application 
drying  oil. 

The  nature  of  the  niin  will  be  cleai'ly  understood  by  th6  am 
scientific  analysis,  made  and  communicated  by  Mr.  V.  G.  Bloede,ai 
leal  chemist,  of  New  York.  The  matter  examined  by  that  geutl 
consisted  of  a  small  quantity  which  Dr.  Schott  brought  some 
before  firom  the  city  of  Merida,  Yucatan,  where  it  was  fcu*nished 
by  the  kindness  of  Seuor  Don  Jose  Hont,  a  dniggist  and  exte 
land  proprietor  of  that  rich  peninsula.  Mr.  Bloede's  report  of  his  i 
sis  is  as  follows : 

The  Yucatan  niin  is  a  yeUowisli-brown,  fatty  mass,  liavinpf  a  i>ecnliar  oily  (k1< 
its  general  properties  it  seems  closely  aUied  to  nog's  lard  or  suet.  It  is  neutral  1 
paper,  neither  presenting  acid  nor  alkaline  reaction,  though  when  exposed  to  t 
it  acciuires  a  very  faint  tendency  to  manifest  Xhe  former.  Its  melting  point  is 
120^  Fahi-enheit,  though,  when  once  melted,  it  still  remains  in  a  semi-fluid  stat* 
the  temperatuie  as  low  as  80^  or  85^  Fahrenheit.  When  cooled  to  10^  Fahienl 
becomes  hard  and  brittle,  like  suet.  At  ordinary  temperature,  that  is,  aboi 
Fahrenheit,  it  is  of  a  thick,  pasty  consistency,  like  ordinary  lard.  Its  siMjcific  g 
at  60^  Fahrenheit  is  about  .02. 

Its  solvents. — lu  regard  to  solvents,  the  niin  presents  the  same  general  proper 
;iny  ordinary  animal  fat.  It  is  not  soluble  in  either  hot  or  cold  alcohol,  eve: 
t.xtended  maceration.  It  is  freely  soluble  in  both  hot  and  cold  ether,  with  w] 
forms  a  yellow,  oily  liquid.  It  is  very  soluble  in  turpentine,  with  wliich  it  fa 
oily  liquid  possessing  peculiarly  valuable  properties  for  mixing  delicate  oil  coi 
which  I  shaU  speak  hereafter.  1 1  dissolves  freely  in  benzine ;  chloroform,  also,  is 
its  best  solvents. 

Chemical  »ropcr/ic8.— The  niin,  in  its  classification  in  organic  chemistry,  most  an 
edlv  be  ranked  among  the  drying  oils,  though  its  absorption  of  orygen  takes 
rather  more  slowly  than  with  many  other  oils.  Nor  is  this  slowness  in  drying  a 
ated  to  any  extent  by  boiling  it  with  oxide  of  lead.  It  is  the  first,  or  nearly  tli 
example  we  have  of  a  thoroughly  drying  animal  butter  or  solid  fat.    Like  some 
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oal  fata,  it  oontaliis  a  distinct  volatile  acid  peculiar  to  itself.  As,  for  instance, 
bains  but jTio  and  caproio  aeid ;  goat's  fat  liircic  acid ;  so  the  niin  contains 
a  peculiar,  pungent  smell,  which  might  bo  aptly  termed  uiinic  acid.  Its 
omposition  differs  little  from  ordinary  animal  lats.  Like  others,  it  contains 
— oleine— and  a  solid  containing  stearic,  mai^garic,  and  other  fatty  acids.  A 
the  ^ids  may  be  obt-ained  by  dissolving  the  niin  in  turpentine  or  ethor. 
)rtio%s  pass  into  solution,  while  a  solid  precipitates,  consisting  of  the  acids 
which  may  bo  separated  from  the  fluid  by  filtration. 

ition. — ^A  peculiarity  of  the  niin  seems  to  be  its  difficult  saponification.  Tlio 
•mmonia  procurable  has  no  saponifying  action  on  it.  Even  if  the  fat  bo 
I  ammonia  for  several  d^ys,  no  liniment  is  formed,  but  a  marked  traiisitioii 
w  to  red  seems  to  be  the  only  change  ju'oduccd.  This  change  of  colur 
erely  on  the  action  of  ammonia  on  the  coloring  matter  of  the  niin,  whirli, 
bUow  turmeric,  {Curcuma  longay)  chixngca  to  red  its  it  assumes  an  alkaline 

bash,  too,  it  saponifies  but  slowly  and  ini])erfcctly,  and  a  coucentrated  lye  is 
With  soda  it  forms  a  soap  only  after  extended  boiling  with  a  strong  lye. 
after  several  hours'  boiling  with  oxide  of  lead  that  it  forms  the  so-called 
,"  and  then  the  product  is  very  imperfect.  From  these  fjict«  we  can  at  onco 
t  the  niin  cannot  be  considered  a  '^good  saponifying  fat,''  but  belongs  to  the 
Is." 

'high  heat. — ^When  the  niin  is  melted  in  a  porcelain  dish,  and  the  resulting 
i  to  continued  and  high  heat  (between  250°  and  350°  Fahrenheit)  for  an 
itil  a  considerable  portion  of  it  has  evaporated,  the  residue  in  the  dish  will 
ind  to  have  assumed  a  tough,  flexible,  varnish-like  condition — a  gelatinous 
nger  soluble  in  turpentine,  or  affected  by  heat  or  cold,  at  least  to  a  great 

e  of  this  |;elatinized  niin  is  placed  on  a  piece  of  porcelain,  moistened  with 
,  and  ignited,  another  remarkable  change  tiikes  place ;  for,  if  the  plate  is 
alined  as  the  mass  bums,  a  thick  yellow  resinous  oil  or  gum  flows  U'om  it, 
messes  most  remarkable  adhesiveness,  closely  resembling  a  thick  solution  of 
er,  but  which  docs  not  dry,  retaining  its  half-fluid  consistency  for  several  days, 
most  singular  change,  and  one  that  is  worthy  of  further  investigation. 
fair, — ^When  the  turpentine  solution  of  the  niin  is  exposed  to  the  air  in  thin 
a  few  days  it  acquires  the  properties  of  a  resinous  varnish ;  in  fact,  the 

0  complete  that  when  some  of  the  solution  is  poured  on  a  piece  of  glass  it 
^  equal  to  fine  shellac  varnish.  This  change  is  due  to  the  absorption  of 
f  fiurther  developed,  this  proiierty  will  imdoubtedly  make  the  niin  of  the 
mmercial  value.  The  film  oi  varnish  is  very  elastic,  and  at  the  same  time 
li  renders  it  superior  to  some  of  the  other  gums.  An  alcoholic  solution  can 
ned,  but  this  is  more  diflicult. 

M  as  to  use. — ^The  extreme  oilincss  of  the  niin  will  undoubtedly  make  it  verj' 
r  various  puriK)8es  in  the  arts ;  and  its  "  drying  "  solution  in  turpentine  has 
r  mixing  hue  colors  for  artists.  This  turpcntme  solution  of  the  niin  pro- 
aarkable  brightness  in  the  colors  prepared  with  it,  and  they  dry  rapidly, 
ief  value  of  the  niin,  which  will  give  it  commercijil  importance,  is  its  proji- 
ming  a  resinous  varnish  when  treated  as  before  described,  rendering  it 
sheUac  for  some  purposes.    Another  valuable  application  of  the  niin  could 

1  the  manufacture  of  water-proof  fabrics.  A  piece  of  the  most  jwrous  Swe- 
ig  pax)er,  satunited  with  a  solution  of  the  niin  diluted  in  turpentine,  will  not 
•p  of  water  to  pass  through,  even  after  standing  in  it  for  days.  An  excellent 
ter-proofing  would  be  to  saturate  the  article  v/ith  melted  niin,  and  thrn 
1  an  oven  to  considerable  heat  imtil  the  grease  gelatinizes.  By  these  means 
cpmes  insoluble  not  only  in  water,  but  also  in  most  of  its  solvents.    K  the 

I  obtained,  as  Dr.  Schott  says,  in  "  unlimited"  quantities,  it  will,  doubtless, 
ome  of  gi-cat  commercial  value. 

ven  here  but  a  few  of  the  most  important  facts  developed  by  my  experi 

I I  believe  there  would  be  hundreds  of  other  applications  suggested,  if  th»> 

Sertiee  of  the  substance  were  made  known.    With  ho]>es  that  the  niin  will 
ne,  both  in  art  and  science, 
oain  yours,  &e., 

VICTOR  G.  BLOEDE,  AnaljfUctd  Chemist. 
-x,  January  4, 18G8. 

lya  word  niin  applies  not  solely  to  the  grease  above  referred  t<», 
:o  the  insect  fix)m  which  it  is  obtained.  As  far  as  observations 
.tter  entomologically  belongs  to  the  lower  species  oiHemiptera^ 
€cusy  where  we  find  it  associated  with  the  well-known  cochi- 
WU8  cochinilUfery)  and  also  with  the  South  Asiatic  Coccus  lacca. 
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With  this  it  seems  to  have  still  closer  affinities,  for  this  laci4sect  princi- 
pally lives  on  an  euphorbiaceons  plant,  (Aleurites  Xaccifera^  or  frilebo,)  and 
also  on  the  banyan  tiee,  {Ficus  Indica^)  upon  which  it  produces  the  gum 
lacca  of  commerce.  The  life  of  the  niin,  on  the  other  hand,  seems  to  be 
exclusively  wedded  to  the  anacardiaceous  genus,  Spandias^  Twhich  em- 
braces the  mango  finiit  tree,  the  hog  plum  of  the  West  Inaies,  &c)  of 
which  one  or  two  species  are  extensively  cultivated  all  over  the  tropical 
regions  of  this  continent,  and  the  adjacent  archipelago  of  the  West 
Indies.  Thus  both  insects,  the  one  of  Asia  and  the  other  of  America, 
besides  producing  somewhat  similar  articles  of  commerce,  oflfer  in  com- 
mon the*  advantage  of  living  on  plants  which  are  otherwise  useful,  and 
cultivated  for  the  sake  of  their  fruits;  a  circumstance  which  invites 
more  readily  the  propagation  of  an  almost  unlimited  number  of  the^ 
respective  foster  plants.  The  cultivation  of  the  Spondias,  called  l;)y  the 
Spanish  cirueloj  and  by  the  Mayas  ahalj  and  probably  referable  to  the 
species  Momhin,  is  by  nature  made  so  easy  that  even  thick  cuttings 
germinate  quickly  in  almost  any  soil.  The  gum,  exuding  spontaneoudy 
from  the  stem  and  branches  of  the  cirueloj  is  often  used  in  Yucatan  as 
an  equivalent  for  gum  arabic,  while,  by  the  instrumentality  of  the  niin 
insect,  (i.  e.,  by  ^nimalization,)  it  becomes -a  resinous  drying  oil,  insoln- 
able  in  water  or  alcohol,  hot  or  cold. 

The  gathering  of  the  niin  insect  and  obtaining  its  grease  presents 
no  difficulty  whatever,  as  children  even  can  be  intrust^  with  it  The 
grease  is  obtained  by  broiling  or  boiling  the  insects,  during  which  pro- 
cess it  can  be  readily  taken  off.    Dr.  S.  says: 

"My  acquaintance  with  the  niin  insect  having  been  but  cursory, 
does  not  permit  me  to  give  a  scientific  description  of  it.  Ko  winged 
specimens  have  come  under  my  notice,  and  I  suppose,  therefore,  tJat 
only  females  were  observed.  These  are  about  one  inch  long,  \rith  a 
cross  diameter  of  about  one-fourth  of  an  inch.  Their  color  varies  from 
a  somewhat  pellucid  chrome  yellow  to  rich  orange,  though  subdued  by 
a  closely  adhering  coat  of  fine,  silky,  white  web,  in  which  they  arc 
thickly  enshrouded,  and  wliich  appears  to  serve  as  a  soft  protecting 
cocoon,  much  like  that  of  the  cochineal  insect.  The  aspect  of  a  niin 
colony  on  the  tvrigs  and  branch  tops  of  the  cirtwlo  has,  therefore,  much 
similarity  to  that  which  I  have  often  observed  of  certain  species  of  optt*- 
tia  (prickly  peai)  on  which  cochineal  insects  were  living.  The  plants, 
especially  their  upper  parts,  look  as  if  covered  by  a  heavy  deposit  ol 
mildew. 

"  The  principal  crop  of  the  niin  insect  falls  in  the  rainy  season,  i  6, 
between  the  months  of  April  and  September,  during  which  time  its 
principal  growth  and  development  are  derived  from  the  foster-plant. 

"As  to  the  uses  for  which  the  niin  grease  might  be  employed  in  art 
and  science  a  wide  field  for  speculation  may  be  opened,  as  Mr.  Bloede, 
in  his  analysis,  has  already  indicated.  The  Indians  and  Mestizos  of  the 
peninsula,  especially  the  inhabitants  of  one  or  two  villages  in  the  vicin- 
ity of  Yzmel,  have  heretofore  almost  exclusively  used  it  to  miy  the  paints 
employed  in  adorning  small  articles  of  household  use,  such  as  bowls  and 
drinking-cups  made  from  the  halves  of  the  globular  fruit  of  the  calabash 
tree,  (Cresccntia  cujeU^)  and  in  preparing  a  varnish  for  those  and  other 
articles.  This  use  of  the  niin  grease,  however,  seems  not  to  be  confined 
alone  to  Yucatan,  but  is  met  with  in  other  parts  of  tropicaJ  America.  I 
was  told  that  the  Indians  and  half-breed  population  in  the  vicinity  of 
Vera  Cniz  excel  the  Mayas  in  the  skill  and  taste  they  exhibit  in  the  use 
of  this  article  in  adorning  drinking-cups  and  other  trinkets,  both  inside 
and  out.    From  these  modest  articles  of  Indian  finery  it  would  be  a 
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ep  only  to  the  manufacture  of  crockery,  made  of  papier  mdcli^, 
to  the  admirable  tea-cups,  bowls,  and  other  dishes  of  the  Japanese, 
ing  the  niin  varnish,  which  endures  for  any  length  of  time  the 
)f  hot  or  cold  water  and  of  alcohol,  to  give  a  protecting  and  pre 
finish  and  beauty. 

ides  the  uses  of  the  niin  already  mentioned,  it  is  also  kept  as  n 
the  ai)othecary  shops  of  Yucatan,  where  it  is  held  for  surgica) 
IS  and  general  external  use  instead  of  other  drying  oils,  like  that 
ed  for  preparing  vulnerary  plasters  and  cerates  in  general. 
re  is  hardly  room  for  doubt  that  the  niin  could  be  procured  in 
it  quantity  for  conunercial  demands.  The  breeding  of  the  insect 
ng  the  article  depends  entirely  on  the  multiplication  of  a  fruit 
ich  is  akeady  under  extensive  cultivation  aU  over  the  tropics 
continent  and  adjacent  islands }  localities  the  greater  part  of 
3  easily  accessible  to  maritime  commerce.  Withm  the  space  of 
3ars  a  steady  enterprise  would  establish  a  fixed  market  price  for 
I,  so  that  women  and  children,  and  in  fact  the  whole  popula- 
»uld  contribute  in  the  collection  of  the  insect  or  the  oil  itself,  as 
they  could  rely  upon  a  just  exchangeable  return  for  their  labor.'' 


STATISTICS  OF  BEE-KEEPING. 


The  business  of  bee-keeping  has  always  been  deemed  an  interesting 
and  profitable  branch  of  rural  effort;  it  is  even  assuming  national im* 
portamce  as  a  contribution  to  the  food  supply  of  an  increasing  popular 
tion.  It  is  also  eminently  worthy  of  fostering  attention^  aa  a  means  of 
agreeable,  healthy,  and  profitable  employment  for  women  dependeit 
upon  their  own  exertions  for  a  living,  or  ambitious  of  a  business  career 
suited  to  their  tastes  and  to  their  physical  strength.  To  ascertain  the  cod 
dition  of  bee-keeping,  to  learn  of  its  progress^  and  collect  at  least  frag 
mentary  statistics  of  the  business,  the  following  inquiries  were  madcol 
bee-keei)ers  in  all  parts  of  the  country: 

QUESTIONS. 

1.  How  many  hives  of  bees  are  there  in  your  county  f 

2.  Did  your  stock  originate  fix)m  native  wild  bees,  or  ljx)m  STraims 
introduced  from  other  sections  t 

3.  Have  Italian  bees  been  introduced  into  your  county! 

4.  Are  Italian  bees  found  to  be  more  docile,  or  more  productive,  than 
other  bees  f 

5.  Of  what  form  and  material  are  your  hives :  movable  frames,  com- 
mon boxes,  straw,  or  "gums  ^  t 

6.  K  patented,  whose  patent  is  preferred  t 

7.  What  is  the  average  product  in  honey  and  wax,  and  the  average 
price  per  pound,  one  season  with  another  t 

8.  Were  swarms  abundant  as  usual  last  spring  f 

9.  From  what  plants  do  your  hees  procure  their  food  in  spring,  in 
summer,  in  autumn  t  and  is  any  crop  grown  mainly  for  the  use  of  b^' 

10.  Is  the  disease  called  foul  brood  prevalent  among  your  bees!  If 
so,  has  any  remedy  or  preventive  been  found  I 

11.  Are  your  bees  usually  wintered  on  their  summer  stands  f  If  «>, 
what  means  of  protection  are  adopted  f 

12.  Please  give  instances  showing  pecuniary  returns,  cost,  and  net 
profit  of  bee-keeping. 

In  1850,  the  amount  of  honey  and  wax  reported  in  the  census  re 
was  14,853,790  pounds;  in  1860,  23,366,357  pounds  of  honey, 
1 ,322,787  pounds  of  wax.  New  York  stood  at  the  head  of  the  list,  vitbj 
2,369,751  pounds;  and  nine  other  States  are  credited  with  more  than 
million  pounds  each,  in  the  following  order :  North  Carolina,  2,055,969^ 
Kentucky,  1,768,692;  Missouri,  1,585,983;  Tennessee,  1,519,390;  Ohm 
1 ,459,601;  Virginia,  1,431,591;  Pennsylvania,  1,402,128;  Illmois,  1,346,'^"" 
Indiana,  1,224,489. 

The  statistical  census  of  1860  returned,  from  Massachusetts,  59,1^^ 
pounds  of  honey;  the  State  census  of  1865  gave  80,356  ]X)unds,  valno<l 
at  $23,224— about  29  cents  per  pound. 

The  census  of  1860  gives  Iowa  917,877  pounds;  the  local  returns 
1865  made  an  aggregate  of  1,128,399  pounds,  from  87,118  hives  of  bee& 
This  gives  an  average  of  surplus  honey  to  each  liive  of  about  tliirteai 
pounds. 

The  circulars  were  sent  to  known  apiarians  in  nearly  every  State,  an 
rotums  were  received  from  four  hundred  and  eighty-nine  counties,  in 
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wo  states.  The  aggregate  number  of  hives  reported  was  722,385. 
same  ratio  for  the  unreported  counties,  the  aggregate  for  the 
would  be  nearly  three  millions  of  hives.  But  reports  have  un- 
Uy  come  firom  counties  having  somewhat  more  than  any  average 
ion,  including  many  in  which  special  attention  has  been  paid 
culture;  and  a  careful  estimate  should  therefore  place  the 
imber  of  hives  at  a  lower  figure.  Two  millions  would  be  as  low 
)  retu]:ns  appear  to  warrant.  This  is  but  one  to  every  twenty  of 
sent  total  population,  while  the  assessors'  returns  of  Iowa — ^the 
idal  stat^ent  for  comparison — ^present  a  ratio  of  one  hive  to 
lie  population. 

latmg  the  total  number  of  hives  at  two  millions,  and  the  surplus 
aken  at  only  fifteen  pounds  per  hive,  (which  is  but  two-thirds  of 
•age  reported,)  the  value  of  honey  annually  produced  in  the  United 
ikt  the  average  valuation  of  twenty-five  cents  per  pound,  would  be 
100.  Were  a  rational  system  of  bee-keeping  in  use,  crops  culti- 
3r  bee  pasturage,  and  the  bees  carefuUy  wintered,  this  amount 
isily  be  increasea.  The  profits  arising  from  the  sale  of  surplus 
averages  from  fifty  to  two  hundred  per  cent,  of  the  capital 
L  The  middle,  northern,  and  southern  States  are  particularly 
1  to  profitable  bee-keeping. 

bUowing  table  presents  in  detail  some  of  the  more  imi)ortaut 
umishea  in  these  returns : 
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The  reports  show  that  in  the  southern  States,  where  bee-kcepmg  is  in 
its  primitive  state,  it  would  yield,  if  properly  conductexl,  the  largest 
return.  The  abundance  of  wild  plants  yielding  honey,  the  long  seasons, 
and  mild  climate  there  are  all  very  favorable  to  profitable  bee-keepiug. 

The  chief  expense  of  an  apiary  in  starting  is  the  cost  of  the  bivcs. 
When  these  are  procured  they  form  a  permanent  capital ;  the  hive  ^ill 
last  for  years.  Bee-keeping  will  be  found  profitable  only  to  those  who 
engage  in  it  largely,  but  both  profitable  and  interesting  to  any  per- 
son having  room  sufficient  even  for  one  hive.  He  can  supply  his  table 
all  the  year  with  honey,  and  find  in  the  nature  and  workings  of  these  little 

insects  subjects  for  most  interesting  study  and  critical  investigation. 

* 

HIVES. 

The  common  box  hive  is  the  one  most  generally  used.  It  is  usuallj 
made  of  one-and-a-half  inch  pine  boards,  though  other  materials  are  used, 
according  to  the  taste  of  the  maker  or  the  cost  of  the  material.  The 
sLbc  of  the  hive  varies  much,  but  generally  contains  two  hundred  cubic 
inches,  with  cross-bars  placed  In  the  center  to  aid  in  supporting  the 
combs.  In  general,  they  are  simple  boxes.  This  form  is  varied  at  tunes, 
however,  by  placing  on  the  top  of  the  hive  drawers  or  boxes  for  surplus 
honey.  In  these  hives  the  bees  are  left  to  take  care  of  themselves,  as 
very  little  can  be  done  to  aid  them.  The  old-fashioned  basket  or  straw 
hive  is  seldom  used,  and  it  will  soon  be  wholly  discarded,  save  by  a  few 
bee-keepers,  who  may  retain  it  rather  as  a  curiosity  than  for  any  practi- 
cal use. 

In  the  southern  States  the  favorite  form  of  hive  is  the  "  gum."  This 
consists  of  a  hollow  log,  generally  a  portion  of  a  cypress  stump,  abont 
two  feet  in  length  and  a  foot  in  (fiameter ;  upon  the  top  of  the  hollow  is 
placed  a  board,  and  at  the  bottom  is  cut  a  small  notch  for  the  entrance 
of  the  bees,  and  the  hive  is  complete.  Tliree-fourths  of  the  hives  in 
these  States  are  of  this  description.  This  form  of  hive  served  the  pur- 
pose before  the  api)earance  of  the  moth  and  foul-brood,  but  no  rehance 
can  now  be  placed  upon  it.  If  the  moth  is  gaining  the  upper  hand,  foul- 
brood  raging,  honey  supply  low,  or  queen  lost,  there  is  no  remedy— the 
bees  must  perish.  The  do-nothing  system  in  bee-keeping,  as  in  other 
branches  of  agriculture,  will  lead  to  the  ruin  of  the  bee-keejier.  Tlioee 
apiarians  who  use  the  movable-comb  hive  and  a  scientific  method  of  bee- 
keeping have  been  the  most  successful.  ^ 

The  reports  show  that  the  movable-comb  hive  of  the  Eev.  L.  L.  Lauf- 
stroth  is  generally  preferred  by  the  bee-keepers  of  the  United  States. 
The  Bee-keepers'  Association  of  Tennessee,  at  their  recent  conveution, 
by  a  unanimous  vote  gave  this  hive  the  preference  over  all  other  forms. 
Patent  hives  have  been  the  curse  of  bee-keeping  in  this  country.  Many 
of  the  reports  say  that  the  bee-keepers  in  their  vicinity  have  abandoned 
all  manner  and  style  of  patent  hives  and  gone  back  to  the  plain  box  and 
rude  "gum.'' 

Patent  bee-palaces,  moth-traps,  and  self-dividers  have  done  s&  much 
as  the  bee-moth,  perhaps  more,  to  hinder  the  progress  of  bee-culture  in 
this  country.  That  hive  only  can  claim  superiority  over  the  common 
box  which  permits  the  bee-keeper  to  have  ready  access  to  every  i)ortion 
of  the  hive,  allows  the  transfer  of  frames  from  one  hive  to  another,  viil 
winter  bees  weU,  is  not  complicated  in  its  structure,  and  is  not  expensive. 

The  movable-comb  hive  is  used  by  about  one-fourth  of  the  bee-keepers 
of  the  country,  and  its  introduction  is  rapidly  extending.  Whenever  its 
use  becomes  general,  bee-keeping  will  become  profitable. 
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HONEY. 


The  retui-ns  of  the  yield  of  honey  are  very  imperfect,  as  few  bee-kejjpeis 
have  kept  an  account  of  the  yield  of  their  hives.  The  product  of  the 
past  season  has  been  less  than  usual.  The  late  spring  and  frost,  and  the 
scorching  heat  of  the  summer,  ruined  the  forage  of  tiie  bees,  and  many 
colonies  were  unable  to  obtain  honey  sufficient  for  their  winter  supi^ly, 
and,  unless  fed  duruig  the  winter,  will  perish.  This  has  been  the  case 
principally  with  the  black  bees.  The  Italians,  notwithstanding  the 
unfavorable  season,  were  able  to  gather  a  supply  of  honey  sufficient  for 
themselves  and  to  yield  their  owners  a  small  surplus.  The  average  yield 
of  lioney  throughout  the  United  States  is  22.8  pounds  per  hive.  The 
avftrage  price  is  twenty  to  twenty-five  cents  per  pound.  Honey  for  mar- 
ket purposes  is  generally  stored  in  small  boxes  or  supers,  about  five  inches 
square.  This  brings  the  highest  market  price.  Gftie  honeycomb  taken 
fiom  the  common  box  hive  or  "gum''  is  necessaiily  in  a  broken  condi- 
tion, and  does  not  present  to  the  purchaser  so  clean  and  inviting  an 
appearance,  and  hence  commands  a  lower  price. 

Twenty  pounds  of  honey  being  required  to  make  one  pound  of  wax, 
the  economy  of  saving  and  utilizing  combs  is  rendered  e  viuent.  In  order 
toaccomplish  this  saving,  a  honey-emptying  machine  has  been  invented, 
and  has  now  been  so  simplified  in  its  construction  that  it  is  within  the 
reach  of  all.  By  this  machine  honey  is  emptied,  by  centrifugal  motion, 
out  of  the  combs,  leaving  them  in  a  sound  condition,  so  that  they  may 
he  inserted  again,  and  used  for  years  in  succession,  thus  effecting  a  great 
saving  in  the  consumption  of  honey,  and  giving  the  market  a  purer  article 
than  when  rendered  by  heat. 

The  reports  upon  the  production  of  wax  are  still  more  imperfect  than 
those  on  honey.  The  yield  is  principally  derived  from  hives  that  are 
**hrimstoned''  in  the  fall,  or  from  old  combs  that  are  unfit  for  use.  The 
d^nand  for  wax  is  always  greater  than  the  supply,  especially  in  regard 
to  bleached  wax,  and  it  always  commands  a  good  price.  Little  or  no 
attention  has  been  given  to  this  branch  of  agriculture. 

The  provident  economy  of  the  German  makes  this  apparently  tiivial 
item  yield  a  good  return.  The  German  apiarian  never  goes  to  his  hives 
without  having  by  him  a  small  box  or  dish  in  which  he  carefully  depos- 
its every  particle  of  wax,  however  small,  which  may  be  taken  from  the 
iuves,  and  also  aU  the  droppings.  Thus,  at  the  end  of  the  season,  a  con- 
dderable  amount  of  wax  has  been  saved,  which  in  this  country  is  not 
only  wasted  but  permitted  to  lie  about  the  apiary  and  become  the  breed- 
ing place  of  moths  and  a  source  of  foul-brood.  The  bee-keepers  of 
jLmerica  should  profit  by  this  hint,  and  avert  injury  and  loss.  The  aver- 
age price  is  thirty  cents  per  pound. 

WINTEEINa  BEES. 

Nine-tenths  of  the  bee-keepers  of  the  United  States  pay  no  attention 
whatever  to  wintering  their  bees.  The  hives  are  permitted  to  remain  on 
their  summer  stands,  with  the  exception,  perhaps,  of  a  slight  shed  for  a 
covering.  They  are  thus  exposed  to  all  Uie  variations  of  temperature 
and  the  inclemency  of  the  weather.  The  result  of  this  neglect  is  that 
Biany  hives  perish  annually^  and  those  that  survive  are  so  weakened  that 
ttey  are  unable  to  recruit  till  the  honey  season  is  passed. 

To  make  bee-hiving  successfiil,  it  is  necessary  to  have  strong  swarms 
early  in  spring.  This  result  can  be  obtained  only  by  careful  and  judi- 
doiis  wintering.    The  object  sought  in  wintering  bees  is  to  maintain  in 
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the  hive  throughout  the  winter  a  uniform  temperature,  which  will  keep 
the  bees  in  a  continuous  semi-dormant  state.  This  uniformity  of  tem- 
perature is  obtained  in  several  diflerent  ways — ^by  protecting  the  hives 
on  their  summer  stands,  or  by  removing  them  to  rooms  or  places  proi)ared 
for  them.    Hives  may  be  protected  on  their  summer  stands — 

First.  By  plastering  up  all  the  cracks  and  openings,  except  the  entrance^ 
with  mortar  and  surrounding  the  sides  of  the  hives  with  straw.  This 
can  be  done  only  with  common  boxes  or  gums. 

Second.  By  placing  the  hives  in  a  shed,  closed  on  all  sides  except  the 
front,  where  the  covering  extends  to  within  three  feet  of  the  ground  A 
correspondent  in  Pennsylvania  states  that  he  has  wintered  successfolly 
in  this  manner  one  hundred  colonies. 

Third.  By  surrounding  the  hive  with  a  dead-air  space,  thus  prevent- 
ing outside  influence.  A  frame  of  light  boards  is  made  to  surmount  the 
hive  on  its  four  sides,  leaving  an  inch  or  more  space  between  the  hive 
and  frame,  which  space  is  filled  with  some  good  non-conducting  material, 
as  sawdust,  dry  leaves,  &c.  The  honey-board  is  removed  and  straw  or 
corn-cobs  placed  on  the  combs  beneath  the  cap.  This  plan  has  beensnc- 
cessfuUy  adopted  by  a  number  of  bee-keepers. 

Some  apiarians  winter  their  bees  with  considerable  success  on  their 
summer  stands,  by  simply  giving  them  thorough  ventilation.  Mr.  John 
T.  Eose,  of  Petersburg,  Monroe  county,  Michigan,  says  in  regard  to  this 
method:  ^^ I  winter  them  on  their  summer  stands,  and  seldom  lose  a 
swarm.  I  bore  in  the  side  of  the  frame  hive  an  inch  hole,  three  inches 
from  the  top,  in  the  middle  of  the  hive  lengthwise,  and  worm  an  inch- 
square  stick  through  the  combs  for  winter  passages ;  make  a  frame  tiie 
size  of  my  hive,  three  inches  deep,  without  top  or  bottom,  remove  the 
honey-board,  and  set  the  frame  on  the  top  of  the  hive,  and  fill  it  with  dry 
corn-cobs ;  put  on  the  cap,  and  they  are  safe." 

The  plan  which  has  proved  most  successful  and  economical  is  that  oi 
wintering  bees  in  a  room  or  cellar  prepared  for  the  purpose.  The  apart- 
ment must  be  dark,  dry,  and  of  a  low  uniform  temi)erature,  not  falling 
below  32^  and  never  exceeding  4fP  Fahrenheit.  Bees  thus  located  con- 
sume one-third  less  honey  and  come  out  in  the  spiing  strong  and  healthy. 
Care  must  be  taken  to  give  the  hive  placed  in  cellars  proper  ventilation; 
otherwise  the  most  disastrous  results  will  ensue,  the  bees  becoming  rest- 
less, consuming  honey,  and  leaving  the  hives,  and  thus  i>erishing  in  the 
room.  Mr.  B.  Dart,  of  Wisconsin,  says :  "  My  bees  are  wintered  in  a  dry 
cellar,  thirty-two  by  thirty-six  feet,  holding  one  hundred  swarms.  I  cany 
them  into  the  eeUai*  the  first  of  December  and  bring  them  out  during  thf 
month  of  March,  on  warm,  sunny  days.  I  pack  them  closely  on  benches 
in  the  cellar,  leaving  the  box  and  working-holes  open,  and  see  that  all 
the  swarms  have  honey  enough  to  support  them  imtil  taken  back  to  their 
summer  stands.  I  visit  them  but  once  a  month,  and  see  that  they  aw 
not  disturbed.  When  bi-eeding  commences,  the  last  of  Febniaiy,  I  change 
the  air  in  the  cellar  every  night.  By  this  management  I  do  not  losea 
single  swarm  through  the  winter.  Many  of  my  swarms  did  not  consume 
six  pounds  of  honey  while  in  the  cellar  last  winter."  Bees  wintered  on 
their  summer  stands  will  consume  through  the  winter  thirty  pomids  of 
honey,  while  those  wintered  in  cellars  wfil  cousimie  but  little  over  six 
pounds  per  hive,  thus  eflecting  a  saving  of  twenty-lour  poimds  to  the 
hive,  giving,  in  an  apiary  of  one  hundred  colonies,  2,400  pounds  of  honey, 
which,  at  twenty  cents  per  pound,  would  amount  to  $480,  a  sum  sufli- 
oient  to  pay  for  the  building. 

North  of  forty  degrees  of  latitude  it  is  necessary  to  give  winter  pro- 
tection, if  bees  are  to  be  kept  with  profit    The  cellar  or  root-hooise  can 
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generally  be  used  for  storing  the  colonies.  Henry  C.  Blynn,  Columbia 
County,  New  York,  states  that  he  is  building  a  wintering  house,  with 
triple  walls  all  around,  filled  with  straw  and  sawdust,  the  whole  two 
feet  thick,  and  then  clapboarded  on  the  outside  of  the  studding.  The 
^[reatest  attention  is  paid  to  wintering  bees  in  Wisconsin,  Michigan,  and 
Minnesota,  where  they  could  not  be  kept  without  protection,  except  at 
coutiHual  loss.  It  is  to  be  hoped  that  the  bee-keepers  will  begin  to  pay 
more  attention  to  this  important  subject.  It  would  annually  effect  a 
saving  of  thousands  of  pounds  of  honey. 

In  Uie  South  the  winters  are  so  mild  that  the  bees  need  little  or  no 
protection  during  that  season.  They  need,  however,  protection  in  the 
summer  from  the  hot  rays  of  the  sim.  This  is  accomplished  by  placing 
the  hive«  under  sheds  "or  large  trees.  The  greatest  attention  should 
aiao  be  given  to  ventilation,  in  order  to  prevent  the  heat  from  melting 
the  combs. 

Bev.  J.  V.  Allison,  of  Ogle  County,  Illinois,  writing  in  reference  to 
burying  bees,  says:  "This  season  a  neighbor,  who  keeps  no  bees,  told 
me  that,  when  living  with  his  father,  some  twenty  years  since,  he  and 
his  brothers  were  going  to  take  up  a  stock  late  in  the  fall ;  as  an  experi- 
ment, they  drummed  the  bees  out  into  an  empty  hive,  and  with  them 
clustered  in  the  top,  buried  the  hive  in  the  ground  so  deep  that  there 
were  six  inches  of  dirt  over  the  top  of  it,  and  they  leffc  it  thus  buried  till 
the  following  April.  When  brought  out  of  their  winter  quarters  the 
bees,  he  said,  were  alive,  and,  after  warming  up,  flew  fireely :  but  having 
nothing  to  eat,  and  not  being  fed,  they  died  in  the  course  of  three  days." 
Can  this  be  tnie?    We  give  it  as  a  singular  case. 

FOXJL-BEOOD. 

Hie  returns  show  that  this  contagious  disease  is  not  extensively  prev- 
alent iQ  the  United  States.  It  has^  however,  made  its  appearance  in 
varioas  portions  of  many  States:  m  Floyd  County,  Georgia;  Fayette 
jmd  Hancock  Counties,  Illinois;  Anne  Arundel  County,  Maryland;  Wi- 
nona and  Wright  Counties,  Minnesota;  Clark  County,  Missouri;  Iredell, 
Caldwell,  Columbia,  Currituck,  and  Herford  Counties,  North  Carolina ; 
New  York,  Schenectady,  and  Montgomery  Counties,  New  York;  Cumber- 
land, Jefierson,  Luzerne,  Washington,  and  Warren  Counties,  Pennsyl- 
vania; Eichland  County,  South  Carolina;  Milwaukee  and  Walworth 
Counties,  and  Sullivan  Township,  Wisconsin;  and  Jfartford  County, 
Connecticut. 

Putrid  foul-brood  is  a  disease  which  attacks  the  young  brood  of  the 
bive,  showing  itself  fully  after  the  larvje  have  been  sealed  up.  It  may 
be  known  by  the  viscous,  gelatinous,  and  yeast-like  appearance  of  the 
decomposing  brood,  the  unpleiisant  odor  arisuig  from  the  hive,  and  by 
the  sunken  covers  of  the  cells.  The  cause  of  foul-brood  ha«  been,  until 
recently,  involved  in  doubt,  but  late  discoveries  in  Germany  hav(» 
thrown  much  light  upon  its  origin.  Mr.  Lamprecht  alleges  that  he  has 
discovered  the  cause  of  the  dii^ase.  His  theory  is  this:  "The  chjrme, 
which  the  workers  prepare  from  honey  and  pollen  by  partial  digestion, 
and  with  which  the  larvae  are  fed,  contains  a  nitrogefnoua^  pUistic,  forma - 
live  Mubstance,  from  which  all  the  organs  and  tismes  of  the  larvce  are  derived 
and  composed  •  •  •  and  precisely  because  of  this  its  complicated 
composition  it  is  peculiarly  susceptible  of  rapid  decomposition  when 
exposed  to  air  and  moieture;  that  is.  to  undergo  fermentation  and  putre- 
loction.  It  is  hence  obvious  that  pollen,  even  though  having  undergone 
only  a  partial  decomposition,  must  affect  the  bodies  of  bees  and  larvie 
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differently  from  what  it  did  or  would  do  in  its  natural  condition;  and 
there  is  no  longer  a  doubt  that  it  is  from  pollerij  thus  partially  decamprnd^ 
that  the  fotil-brood  originates.  That  it  can  readily  undergo  decompositioii 
is  manifest.  Moisture,  emanating  in  part  from  unsealed  honey,  and  in 
part  from  the  perspiration  of  the  bees,  becomes  condensed  in  the  hive 
from  external  cold,  and  in  the  fall  and  toward  spring  it  is  frequently 
found  hanging  in  drops  on  the  combs,  just  as  we  find  it  condensed  on 
the  windows  of  our  dweUing-houses.  If  one  of  these  drops  falls  into  a 
cell  containing  pollen,  decomposition  of  the  latter  speedily  conmiences, 
and  is  then  communicated  by  the  bees  to  the  pollen  in  the  other  cells; 
and  the  cause  of  foul-brood  is  hence  abundantly  present  in  a  hive  thus 
circumstanced." 

The  discovery  of  Dr.  Preuss,  an  eminent  physician  and  mycologist,  is 
that  a  microscopic  fungus,  Cryptococcusalvearis,  developed  frt)m  fe^men^ 
ing  matter,  feeds  upon  the  young  larvae,  and  thus  causes  foul-brood;  and 
that  by  means  of  the  numerous  sporules  of  the  fungus,  the  disease  is 
spread  through  the  hive,  and  finally  through  the  apiary.  To  show  tk 
character  of  tliis  microscopic  pest  we  quote  the  following  from  the  artiole 
of  Dr.  Preuss,  published  in  the  Bienenzeitung,  and  translated  by  Mr.  T. 
W.  Woodbury : 

"The  foul-brood  fungus,  which  I  have  named  Cryptococcus  oZreoni, 
belongs  to  the  smallest  of  the  fungoid  forms.  It  is  round  and  dust- 
shaped,  and  has  a  diameter  of  j^  millimeter,  or  y^  line;  consequentij 
1,095  can  lie  side  by  side  witliin  a  Bhenish  line,  but  within  a  square  lioe, 
1,095x1,095,  that  is,  1,190,825,  or,  in  round  numbers,  1,200,000.  Hre 
cubic  Line,  according  to  this,  would  contain  1,440,000,000,000  fungi,  and 
a  cubic  inch  of  foul-brood,  which  consists  of  1728  lines,  would  contain 
2,488,320,000,000,000.  If  we  reckon,  further,  that  a  cubic  inch  of  comb  ; 
contains  60  cells,  the  contents  of  each  would  be  49,766,400,000,000j  Id 
round  numbers,  fifty  billions;  or,  deducting  one-fifth  for  wax,  forty  biUioflS 
of  fungi.'' 

There  is  no  cure  for  this  disease  when  it  has  once  obtained  headxray. 
Destruction  of  the  bees  and  honey  and  thorough  purification  of  tie     , 
hive  is  the  only  remedy  to  prevent  the  spread  of  the  disease.    As  a     \ 
means  of  preventing  the  disease,  Dr.  Preuss  gives  the  following  diitt-     i 
tions:  Feed  no  fermenting  honey;  feed  no  meal,  especially  when  tie     * 
hive  is  threatened  with  disease;  destroy  carefully  every  particle  of  d€«d 
and  moldering  matter;  and  avoid  weakening  bees  during  the  brooding 
seasons,  so  that  they  will  not  be  able  proi)erly  to  maintain  the  heat 
necessary  for  the  development  of  the  brood. 

With  the  light  now  thrown  upon  the  nature  of  this  disease  by  tbese  j 
recent  discoveries^  bee-keepers  may  be  able  to  conquer  the  contagions  ? 
malady  whenever  it  makes  its  appearance. 


THE  DISEASE  OF   1868. 

During  the  past  season  a  disease  suddenly  appeared  in  Indiana,  Ken- 
tucky, and  Tennessee,  sweeping  away  whole  apiaries.  So  quiet  w«i« 
its  ox)erations  that  the  bee-keepers  became  aware  of  its  existence  only 
by  the  disappearance  of  their  bees.  The  hives  were  left,  in  most  cases, 
full  of  honey,  but  with  no  brood  and  little  i>ollen ;  the  whole  appearance 
of  the  hive  causing  the  casual  observer  to  suppose  that  the  bees  bad 
"emigrated;"  but  close  observation  showed  that  they  had  died.  We 
give  a  number  of  accounts  fix)m  various  correspondents,  principally  from 
Indiana  and  Kentucky,  where  this  disease  first  raged. 

Jesse  R.  Newson,  Bartholomew  County,  Indiana,  says:   "With  an 
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experience  of  twenty-five  years,  I  have  not  seen  so  disastrous  results 
among  bees  as  in  the  present  year.  We  generally  feel  that  all  is  well 
with  our  bees,  if  they  have  succeeded  well  in  laying  up  a  winter  supply 
of  food.  I  have  lost  nineteen  stands  since  the  first  of  November,-  in 
some  of  them  as  many  as  forty  pounds  of  honey  were  left,  looking  very 
nice,  and  tasting  as  well  as  any  I  ever  saw;  no  sign  of  moth  or  any- 
thing wrong  that  I  could  see.  The  bees  seem  to  die  without  a  cause. 
The  stand  twenty  years  old  is  yet  living.  We  find  in  nearly  every  stand 
plenty  of  food,  but  what  ails  the  bees!  What  the  remedy?  If  something 
is  not  done  to  stop  this  fatality,  this  pleasing  and  useful  pastime  will  be 
taken  from  us,  and  our  tables  wiU  be  robbed  of  honey." 

A.  Leslie,  Pike  County,  Indiana,  says:  "Nearly  all  our  bees  have 
died  in  this  county,  perishing  mostly  in  November,  supposed  to  be  for 
want  of  bee-breadl^ 

S.  G.  Bates,  Boone  Oounty,  says:  "The  mortality  among  the  bees 
tlii«  winter  cannot  be  accounted  for,  since  they  have  plenty  of  food. 
Oat  of  twelve  hives  I  this  day  took  three  hundred  pounds  of  honey; 
not  a  young  bee  to  be  found;  tiie  pomb  clear  and  healthy.  My  opinion 
is,  that  the  queen,  from  some  reason,  not  having  deposited  eggs,  is  the 
cause  of  their  death." 

T.J.  Connett,  of  Austin,  Scott  County,  Indiana,  says:  "There  is  a 
disease  prevailing  to  an  alarming  extent  among  our  bees  this  fall  that  is 
entirely  new,  no^nly  being  able  to  find  any  cause  or  remedy.  Old  and 
SQbstantial  swarms  die,  leaving  tiie  hive  full  of  honey  and  bee-bread. 
Fall  three-fourths  of  the  swarms  are  dead,  as  far  as  I  have  heard  from 
them." 

J.  N.  Webb,  Newcastle,  Henry  County,  Kentucky,  says:  "There  were 
ao  swarms  last  spring,  so  far  as  is  known.  The  bees,  however,  contin- 
ued to  work  and  lay  up  their  stores  until  some  time  in  August,  or  early 
in  September,  when,  to  the  consternation  and  utter  surprise  of  the  bee- 
raiser,  they  were  all  found  to  have  died.  Many  swarms  left  well-stored 
stands  of  excellent  honey,  amply  sufficient  to  carry  them  through  the 
irinter;  and  what  is  more  stnuige,  comparatively  few  of  the  bees  were 
found  d^id  at  the  hives.  What  was  the  cause  of  the  wholesale  destruc- 
tion of  this  usefal  and  interesting  insect,  dying  in  the  midst  of  plenty, 
away  from  its  hive,  we  cannot  understand.  Up  to  the  time  when  the 
discovery  was  made,  no  frosts  had  come,  no  atmospheric  change  had 
taken  place,  out  of  the  ordinary  course,  and  in  fact  nothing  to  which  it 
may  have  been  rationally  attributed." 

T.  Hullman,  jr.,  of  Terre  Haute,  Indiana,  writes  as  follows:  "  In  Sep- 
tanber  last,  when  the  first  cold  weather  set  in,  my  bees  began  to  die. 
Pirst,  I  found  in  one  of  my  best  stands,  with  all  the  fcames  full  of  sealed 
lioney ,  and  some  honey  in  boxes,  the  bees  all  dead.  After  that  the  bees  be- 
gan to  die  in  all  my  stands,  mostly  pure  Italians,  and  some  hybrids.  First, 
about  one-third  of  the  bees  would  be  found  dead;  next,  I  would  find  the 
queen  lying  dead  before  the  hive;  and  in  about  a  week  more,  the  whole 
eolony  woidd  be  found  dead  in  and  around  the  hive.  Sometimes  the 
^een  would  live  with  a  handful  of  bees.  The  hives  were  full  of  honey, 
fathered  the  latter  part  of  the  season ;  and  the  smallest  had  enough  for 
the  bees  to  winter  upon.  In  this  way  I  have  lost  forty  stands,  and  have 
Sow  only  fifteen  skdeton  colonies,  which  I  think  will  also  perish  belbre 
^ring.  At  first  I  thought  I  was  the  only  victim,  but  I  have  ascertained 
that  ail  the  bees  in  this  neighborhood  have  died,  and  as  far  aa  thirty 
miles  north  and  eighteen  south.  Yesterday  I  saw  a  letter  from  Ken- 
tucky, from  a  man  who  thought  his  bees  had  stampeded  in  the  same 
manner  as  mine,  to  the  hive  of  mother^earth.    (Some  cronies  had  broods, 
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others  Lad  not.  Late  in  October  all  the  queens  commenced  laying 
again.  To  some  colonies  I  gave  three  queens  in  about  two  weeks,  and 
they  lost  each  in  turn." 

The  true  cause  of  the  disease  has  not  been  discovered.  Some  attrib- 
ute it  to  the  want  of  pollen:  some  to  poisonous  honey :  and  some  to  the 
unusually  hot  summer.  Whatever  may  be  the  cause,  the  effect  has  been 
most  disastrous,  throughout  these  two  States. 

BEE  PASTURAGE. 

Apiarians,  to  secure  a  good  crop  of  honeyj  are  beginning  to  raise  oops 
for  the  pasturage  of  their  bees.  The  rapid  spread  of  improved  agricul- 
ture has,  in  many  localities,  destroyed  the  wild  honey-yielding  plants,  so 
that  the  profits  of  bee-keeping  are  made  to  depend  upon  the  honey-pro^ 
ducing  qualities  of  cultivated  plants.  The  three  plants  upon  which  the 
chief  reliance  is  placed  are  buckwheat,  mustard,  and  Alsike  dover. 
Buckwheat  is  the  crop  most  generally  sown,  though  Alsike  clover  seems 
destined  to  supersede  it  in  suitable  soils.  The  advantages  of  the  Alsike 
are  that  its  honey  is  of  a  finer  quality  tlian  that  of  buckwheat,  and  tliat 
it  affords  most  excellent  fodder,  and  fine  fall  pasturage  for  catUe.  Mus- 
tard is  raised  to  some  extent,  and  yields  a  fair  supply  of  honey. 

J.  King,  of  Dubuque,  Iowa,  states  that  he  has  grown  with  profit  tte 
purple  cane  raspberry.  Mrs.  Tnpx>er,  of  Iowa,  says  she  has  sown  Alsike 
clover,  and  ^^  esteems  it  above  all  other  plants."  J.  T.  Bose,  of  Momw 
County,  Michigan,  thinks  the  culture  of  Alsike  clover  shoula  be  greatly 
encouraged,  as  it  is  valuable  for  hay  as  well  a^  for  bees.  He  says  that  it 
does  not  kill  out  in  winter,  as  does  the  red  clover  in  his  State. 

J.  E.  Gardner,  of  Montgomery  County,  Virginia,  says:  "I  sowed, in 
April,  1867,  five  pounds  ol  Alsike  or  hybrid  clover^  used  upon  one  acre 
of  moderately  rich  land.  Last  spring  it  came  forward  rapidly  and 
bloomed  profusely  about  the  time  white  clover  came  into  bloom.  My 
bees  worked  on  it  from  early  mom  until  evening,  seeming  to  prefer  it  to 
the  white  clover.  I  cut  the  first  crop  for  seed,  but  owing  to  the  wet 
spring  it  did  not  yield  much  seed.  The  second  growth  was  very  rapid. 
and  it  again  bloomed  very  full,  giving  the  bees  a  fine  pasturage  ootil 
frost.  1  consider  it  a  valuable  plant  for  bee-pasturage,  as  by  cutting  it 
at  the  proper  season  it  will  make  a  fine  show  of  bloom  in  the  fall,  aft«r 
the  clover  is  gone.  It  is  also  as  valuable  a  hay  crop  as  red  clover,  aixl 
will  stand  the  winter  better  from  having  a  fibrous  root,  which  takes  a 
strong  hold  in  6ut  clay  soil.  If  the  farmers  in  the  county  could  b^ 
induced  to  sow  this  variety  instead  of  red  clover,  bee-keeping,  I  am  sat 
isfied,  could  be  made  profitable  by  using  properly  constructed  hives,  aod 
introducing  the  Italian  variety  of  the  bee  into  this  country  generally. 

White  clover,  the  linden-tree,  the  golden  rod,  and  the  aster  are  the 
main  support  of  the  honey-bee.  White  clover  and  the  lindentrw^  yield 
the  best  honey,  while  that  from  the  honey-dew  is  of  an  inferior  qoality. 

Mr.  R.  Eogers,  of  Webster.  North  Carolina,  accompanies  hi^  report 
with  a  specimen  of  a  plant,  or  which  he  says :  *' There  is  a  minute  ]Hant 
growing  around  me,  that  l  have  seen  nowhere  else,  which  keeps  green 
all  winter ;  and,  at  the  beginning  of  the  first  open  weather  in  February, 
covers  the  earth  with  a  dense  and  beautiM  carpet  of  green,  bearing  a 
great  profrision  of  white  bloom.  Every  warm  day  in  early  spring  \ht 
bees  from  all  the  neighborhood  literally  swarm  upon  it,  drinking  tbe 
nectar  from  its  tiny  cups.  I  do  not  know  its  name  or  its  botanic 
position.^ 

Professor  Porter,  of  Lafayette  college,  Pennsylvania,  namea  this  plant 
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ia  parviflara^  Pursh.  We  hope  bee-keepers  will  pay  attention  to 
upon  which  bees  feed,  and  send  specimens  to  the  Department,  in 
that  a  complete  list  of  honey  and  poUen  yielding  plants  may  be 
ed. 

following  list  comprises  some  of  the  plants  from  which  bees  gather 
and  pollen  during  the  feeding  seasons: 

ng. — ^WiUow,  alder,  aspen  or  poplar,  elm,  maple,  marsh-marigold, 
ca,  anemone,  dandelion,  erythronium,  falMdumJ  service-berry, 
anchier  CanadensisJ  currant,  gooseberry,  strawberry,  peach, 
,  apple,  pear,  China-tree,  (Melia  AsedarachJ  blaek-gum,  (Nyssa 
^oraj  whortleberry,  cottonwood,  cornel  or  dogwood,  narcissus, 
suckle,  oak,  red-bua,  fCercis  Canadensis  J  hazle,  yellow  jasmine, 
inum  ordoraUssimumJ  sweet-myrtle,  (Myrica  gale  J  magnolia, 
a^J  hawthorn,  box-elder,  (Negundo  aceroidesjj  locust,  azalea. 
imer. — ^Red  clover,  white  clover,  raspberry,  blackberry,  cockspur, 
whortleberry,  black-haw,  f  Viburnum  prunifolinm^J  self-heal, 
ella^)  azalea,  sour-wood,  (Oxydendrum  arboreum,J  cinquefoil, 
ber,  narrow-leaved  plantain,  horse-chestnut,  strawberry,  pea, 
-dew,  (on  live  oak,)  chincapin,  fCastanea  pumiUtyJ  persimmon, 
,  bee-balm,  (Melissa  officinalis  J  maize,  sorghum,  heliotrope,  iron- 
fVemaniajJ  smart- weed,  (Polygonum  PersicariuJ  butterfly-weed, 
pias  tuberosa,J  viper's  bugloss,  (Echium  vulgarej  cotton  plant, 
^heat,  sumac,  catnip,  Spanish  needles,  (Bidens  bipinnatajj  beg- 
ice,  (Cynogmsum  Morisoni,J  boneset,  starwort,  (8tellaria,J  silk- 
(Asclepins  comutiyj  thistle,  sage,  cardinal  flower,  balsam,  moim- 
lint,  (Monarda  didymaj  sweet  marjoram,  lavender,  spearmint, 
rmint,  thyme,  dandelion,  duckweed,  pennyroyal,  sweet  clover, 
j^eMy  (Veronica^)  poppy,  turnip,  hollyhock,  sunflower,  dahlia,  phlox. 
wmn, — ^Aster,  golden-rod,  dandelion,  white  clover,  red  clover,  cinque- 
dckweed;  pennyroyal,  artichoke,  pnlox,  chrysanthemum. 


SILK  CULTURE. 


Tluit  tlie  cnltaro  of  silk  can  be  profitably  carried  on  in  the  Unitei 
SUiti>s  is  clearly  established.  The  success  of  the  experiments  in  Call 
tbrnia  has  far  surpassed  the  most  sanguine  expectations  of  those  engage 
in  them.  Mr.  Prevost,  the  pioneer  silk  grower  of  that  State,  and  foi 
merly  engaged  in  the  same  pursuit  in  France,  maintains,  after  twelv 
years'  experience,  that  California  is  "the  best  silk  country  in  the  world 
and  that  the  manufactured  article,  even  in  its  best  grades,  can  be  pr 
duced  cheaper  than  in  Europe.  At  an  early  period  silk  was  raised  i 
Virginia.  In  1718  experiments  in  Louisiana  were  successful,  and  a  go( 
article  of  silk  was  produced.  For  about  forty  years,  silk  of  a  supcri* 
quality  was  raised  in  Grcorgia,  continuing  to  be  the  leading  and  mo 
profitable  product  of  the  colony  until  it  vas  prostrated  by  the  revolutio 
ary  war.  In  most  of  the  colonies,  prior  to  die  revolution,  the  culture 
silk  was  more  or  less  successful,  in  Georgia  and  South  Carolina  especial 
sa .  Cocoons  of  an  excellent  quality  were  produced  in  Pennsylvania,  Ne 
Jersey,  Massachusetts  and  Connecticut.  In  1771  a  silk  estabkshme] 
was  started  in  Philadelphia  for  the  manufacture  of  silk  of  native  gro^ 
which  for  a  series  of  years  received  a  large  amount  of  cocoons.  The  ci 
ture  and  manufacture  of  this  valuable  commodity  are  still  carried  on  i 
parts  of  New  England,  in  New  Tork,  Pennsylvania  and  New  Jerae; 
Philadelphia,  Paterson,  New  Jersey,  Hartford,  Manchester,  an 
Mansfield,  Connecticut,  are  noted  for  their  extensive  silk  manufactnre 
The  manufiactured  silk  product  of  the  United  States  in  1840  was  value 
at  $250,000.  In  1844  it  had  increased  to  $1,500,000.  In  1800  the  pn 
duct  in  New  York,  Pennsylvania,  New  Jersey,  Massachusetts,  and  Coi 
necticut  was  estimated  at  over  $5,000,000 ;  the  leading  article  manufw 
tured  being  sewing  silk.  Since  that  date  the  manufacture  of  silk  in  thos 
States  has  been  making  steady  progress,  embracing  a  wide  range  of  art 
cles,  as  ribbons,  braids,  trimmings,  fringes,  and  different  varieties  of  dres 
goods. 

It  is  a  source  of  great  encouragement  that  the  diseases  which  threatei 
tiie  total  destruction  of  the  native  species  of  silk- worms  in  Europe  d 
not  prevail  in  this  country.  Mr.Prevost  asserts  that  while  fix)m  twen^ 
five  to  seventy -five  per  cent,  of  silk- worms  are  destroyed  by  disease  an( 
the  unpropitious  climate  of  Europe,  few  ever  perish  in  California*  Hw 
article  from  a  CaUfomia  correspondent,  published  herewith,  fully  set 
out  the  advantages  possessed  by  that  State  over  the  silk-growing  cotm 
tries  of  Europe. 

THE  SILK  INTEREST  AT  THE  PABIS  EXPOSITION. 

The  report  of  Hon.  Elliott  C.  Cowdin^  one  of  the  commissioners  rep 
resenting  the  United  States  at  the  Pans  Universal  Exposition  of  1S67 
and  to  whom  was  assi^ed  the  subject  of  silk  and  silk  manufacturea 
contains  much  valuable  information  concerning  the  progress  and  presen 
condition  of  silk  husbandly  and  manufactures  in  foreign  countries,  ani 
throws  out  many  suggestions  which  cannot  fail  to  l^  useful  to  tlios 
entering  upon  the  culture  or  the  transformation  of  sdk  in  this  countrj 

The  progressive  development  of  silk  industry  is  carefully  noted.  I 
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there  were  in  seven  of  the  principal  towns  of  France  27,000  silk 
;  in  1824  Lyons  alone  had  nearly  25,000,  and  in  1839,  40,000.  In 
tter  year  there  were  85,000  looms  in  the  kingdom,  employing  about 
K)  workmen,  and  the  production  was  estimated  at  $46,300,000.  In 
he  silk  goods  produced  were  estimated  at  $75,000,000 ;  in  1855,  at 
)00,000 — ^the  number  of  looms  in  the  empire  having  increased  to 
10,  and  the  number  of  workmen  employed  to  half  a  million.  In 
the  product  was  estimated  at  $140,000,000.  The  United  States 
ased  of  French  tissues  alone,  in  1859,  $27,000,000;  in  ISGO, 
)0,000 ;  on  account  of  the  war  of  the  rebellion,  our  purchases  fell 
000,000  in  1861.  The  commissioner  states,  as  the  result  of  his  ob- 
dons,  that  though  the  rebellion  has  been  suppressed,  the  fiscal 
ires  resulting  therefrom  still  hhve  their  effect  upon  the  silk  hus- 
y  and  manufacture  of  France,  operating  as  they  do  at  the  same 
I  with  the  scarcity  of  indigenous  silk,  and  the  prevalence  of  mys- 
s  disease  among  the  silk- worms. 

)  operations  of  England  in  silk  are  conHned  to  manufactures  of  the 
aterial,  her  uncongenial  climate  not  permitting  the  rearing  of  silk- 
5.  In  1823  Great  Britain  exported  of  silk  goods  $702,000;  in 
$3,682,000;  in  1856.  $14,800,000;  in  1858,  $11,950,000;  in  1861, 
>0,900 ;  in  1865,  $10,886,000.  A  recent  treaty  with  France  has 
sly  interfered  with  some  branches  of  the  silk  industry  of  Great 
n.  In  view  of  the  fact  that  the  manufacturers  of  England  are 
f  dependent  upon  foreign  importations  of  raw  silk,  it  is  weU  ob- 
1  that  an  instructive  lesson  is  taught  the  citizens  of  our  country, 

everything  combines  to  render  the  prosecution  of  this  indust^ 
linently  successful. 

following  table  is  given  to  show,  as  near  as  can  be  ascertained, 
line  of  raw  silk  produced  annually  in  the  nations  of  the  earth : 

se  emph^ $81, 200, 000 

ese  empire 17, 000, 000 

5,000,000 

klinor 5, 200, 000 

1, 800, 000 

Jtan  (in  China) 400, 000 

jtan  (independent,  in  Asia) 1, 400, 000 

1  Archipelago 100, 000 

» 25, 600, 000 

39, 200, 000 

y  in  Europe 7, 000, 000 

and  Portugal 3, 200, 000 

ical  States. 1, 300, 000 

3,  Ionian  islands 840, 000 

CO,  Algeria,  GDunis,  Mediterranean  coast 300, 000 

of  the  Danube,  Austria,  Bavaria,  Servia,  Hungary . .  1, 280, 000 

24, 000, 000 

ca 80, 000 

Total 214, 900, 000 


BRANCHES  OP  SILK  MANUPACTTJBE. 


ilk  industry  there  are  seven  distinct  branches,  or  specialties :  1st, 
iring  of  the  silk-worms ;  2d,  the  filature  or  reeling  of  the  silk  from 
eoons ;  3d,  the  throwing  or  spinning  of  the  silk  thread ;  4th,  the 
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dyeing  of  the  silk ;  5th,  the  preparation  of  the  silk  threads  for  the 
looms ;  6th,  the  wearing  of  silk  goods ;  7th,  the  spinning  of  waste  silk 
Commissioner  Cowdin  reports  the  condition  of,  and  progress  made  in, 
the  branches  severally,  as  manifested  at  the  Paris  Exposition. 

In  regard  to  the  first,  for  purposes  of  reproduction  it  is  important 
to  choose  cocoons  of  the  largest  size,  and  those  the  most  successfully 
reared  and  least  affected  with  any  malady  during  the  course  of  their  de- 
\Tlopment.  These  cocoons  are  recognized  by  the  regularity  of  their 
form,  the  roundness  of  their  extremities,  the  fineness  of  grain  on  the 
surface,  and  the  solidity  and  thickness  of  the  layers  or  silky  envelope& 
The  male  cocoons  differ  from  the  female  in  shape  and  size ;  the  former 
being  smaller,  and  presenting  a  cavity  upon  their  back ;  the  latter  pre- 
sent the  figure  of  an  olive  or  the*egg  of  a  small  bird.  After  collecting, 
the  cocoons  should  be  of  a  golden  yellow  color,  and  exhibit  no  spot  or 
stain  of  any  kind.  After  having  put  a  certain  number  of  male  cocoons 
on  one  side,  and  of  females  on  the  other,  weigh  both  parts  to  find  the 
average  weight  of  each,  and  every  time  this  average  is  exceeded  there 
is  a  pi^sumption  that  excellent  cocoons  are  olitained  for  reproduction, 
all  other  things  being  equal.  Cocoons  of  an  exceptional  bulk  are  generally 
the  result  of  two  grubs  united  under  the  same  envelope.  Their  product 
is  known  as  "doubles,"  and  is  always  inferior,  being  valued  at  hardly 
one-third  the  price  of  the  normal  product.  An  Italian  silk  husbandman 
exhibited  at  the  Exposition  an  apparatus  designed  to  prevent  these 
doubles  in  the  breeding  of  worms.  It  is  an  arrangement  of  cells  made 
of  light  wood,  each  one  having  only  the  bulk  necessary  for  a  single 
grub.  Each  insect,  therefore,  at  the  proper  time,  has  its  own  case,  aid 
doubles  are  rendered  impossible.  The  inventor  also  claims  that  his  sys- 
tem affords  facilities  for  the  choice  of  the  best  reproducers,  and  prevents 
ex)upling  between  grubs  of  the  same  family,  consanguinity  being  by 
many  considered  as  one  cause  of  the  rapid  deterioration  of  the  breed. 
The  coupling  accomplished,  the  females  are  removed  and  made  to  lay, 
each  in  her  own  cell,  in  such  a  way  as  to  admit  of  the  eggs  of  each  lay- 
ing being  separately  weighed.  For  good  chances  of  success  each  laying 
should  weigh  at  least  sixty  or  seventy  grams  (per  kilogram  of  cocoons,) 
each  gram  to  contain  thirteen  himdred  and  fifty  to  fifteen  hundred  eggs. 

The  best  known  varieties  of  silk- worms  are  seven  in  number.  The  com- 
mon silk- worm  (Bomhyx  mori)  is  the  species  most  in  use,  and  produces 
the  best  sillc :  it  feeds  on  the  le-aves  of  the  mulberry  tree,  and  attains 
its  full  growth  in  about  six  weeks.  The  castor-oil  plant  silk- worm 
{Bombyx  arrindm)  is  a  native  of  Bengal  and  British  India,  and  lives  on 
the  food  indicated  by  its  name.  It  has  been  successfully  propagated  in 
Europe,  where  its  silk  product  is  found  to  l}e  supple  and  duraole,  but 
almost  destitute  of  luster.  The  ailanthus  silk-worm  {B(ymhyx  Cynthia] 
is  indigenous  to  the  temperate  regions  of  China.  It  produces  an 
elongated  cocoon,  of  a  reddish  shade,  from  which  a  strong  and  durable 
tissue  is  made.  This  worm  was  introduced  in  France  in  1858,  and  ite 
silk  is  growing  in  importance  and  industrial  value.  The  Tusseh  silk- 
woTia  {Bomhyx  mylitta)  lives  in  a  wild  state  in  Bengal,  and  in  the  woods 
of  the  hot  regions  of  India.  Its  food  is  the  leaves  of  the  jujube  tree- 
Their  cocoons  produce  a  fine  and  brilliant  silk.  Every  effort  to  repro- 
duce this  worm  in  France  has  failed.  The  wild  silk-worm  of  Japan 
{Bomhyx  Yama  Mai)  has  been  successfully  reared  in  France.  The  leaves 
of  the  oak  and  similar  trees  are  its  only  food.  It  is  easy  to  raise,  and 
famishes  a  cocoon  of  greenish  yellow,  and  can  be  reeled  into  a  beautiful 
silk.  The  Bombyx  Cecropia  is  indigenous  to  the  temperate  regions  of 
North  America,  and  found  princip^y  in  the  Garolinas,  Looisiaoa  and 
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Virginia.    Its  food  is  the  elm,  the  willow,  and  other  trees.    The  cocoon 
is  of  loose  texture  and  coarse  silk. 

THE  MANUFACTUEE  OP  SILK. 

To  transfer  cocoons  into  the  raw  silk  of  commerce  a  basin  and  reel 
[)nly  are  used ;  the  former  containing  warm  water  to  soften  (he  gam  of 
the  envelope,  so  that  the  silken  layers  of  the  cocoon  may  be  set  free, 
[n  reeling,  a  certain  number  of  threads  of  the  cocoons,  in  proportion  to 
the  standard  of  raw  silk  intended  to  be  produced,  are  unit^  by  pressure 
uid  twisting.    This  union  of  raw  threads  is  known  as  gr^e  or  raw  silk. 
Sreat  care  must  be  taken  to  prevent  the  threads,  issuing  wet  and  gumm^ 
from  the  basin,  from  adhering  together ;  a  suf&cient  distance  between 
the  basin  and  the  reel,  to  permit  a  partial  drying  must  be  allowed,  and 
a  guide-thread  be  so  arranged  as  to  secure  a  zigzag  movement,  which 
prevents  the  threads  Irom  crossing  one  another.    The  following  sugges- 
tions in  regard  to  this  branch  of  the  work  are  given :  The  degree  of  pre- 
vious preparation  should  vary  with  the  durabUity  of  the  silky  couch^, 
having  regard  to  the  age,  breed,  and  origin  of  the  cocoons.    If  prepared 
too  much,  the  result  would  be  that  more  silky  matter  would  be  yielded 
by  the  first  layers  than  there  should  be.    This  superfluous  matter  would 
be  only  waste,  and  would  i>ossess  a  value  much  inferior  to  that  of  fine 
BUk.    If  the  cocoons  are,  on  the  contrary,  insuf&ciently  prepso^^  they 
present  a  resistance  to  the  winding  off,  which  causes  the  breaking  oi 
the  thread,  and  leads  to  a  new  source  of  waste.    The  workmen  ought 
to  possess  great  skill  in  joining  a  new  thread  to  thread  in  work.    He 
^(mld  be  competent  to  select  the  most  opportune  moment  to  assure  the 
regudarity  of  the  product,  so  that  the  trace  of  these  successive  connec- 
tioDS  may  be  imperceptible  to  the  eye,  and  thus  avoid  knots,  coarseness, 
enrls,  or  dots.    Nor  will  rare  skill  in  tliese  particulars  produce  the  effect 
desired  unless  the  wheel  revolves  with  a  fixed  and  steady  velocity  of  at 
least  five  hundred  meters  jyQT  minute.    Without  this,  the  thread,  instead 
of  being  smooth  and  bnlliant,  would  be  rough  and  duU.  A  too  slow  move- 
ment  would  not  dress  the  thread  sufiiciently,  clasped  as  it  is  very  tightly 
by  its  peculiar  position,  and  fixed  under  the  form  of  a  figure  8  in  ihe  layers 
of  the  cocoon.    Amovemeint  too  slow  causes  those  undulations  whidi 
give  the  dull  appearance ;  while  the  development  of  the  thread  in  the 
straight  line  by  the  more  rapid  movement  permits  the  reflection  of  the 
light  in  those  perfect  and  determined  conditions  which  give  brilliancy 
to  the  finest  silk. 

At  the  Paris  Exposition  almost  every  European  nation  was  repre- 
sented by  different  mechanisms  employed  in  the  manufacture  of  silk. 
Hr.  Cowdin  is  carefid  to  name  the  uses,  and  particularly  describe  the 
best  of  these. 

Avery  ingenious  apparatus,  invented  by  G.  Honneger,  of  Switzerland, 
for  the  sorting  of  silk  threads  was  exhibited.  This  machine  receives  ou 
the  cue  part  a  series  of  silk  skeins,  to  each  of  which  correspond  a  num- 
ber of  bobbins  or  reels,  equal  to  that  of  the  varied  bulk,  supposed  to  be 
contained  in  the  skein.  Each  bobbin  will  receive  the  jwrtion  of  the 
thread  of  the  titre  for  which  it^  shall  have  been  designated.  For  this 
porpose,  the  thread  which  is  rendered  from  the  skein  to  the  bobbins  is 
guided  automatically  by  a  mechanism  for  g:auging,  extremely  sensitive, 
and  so  arranged  that  the  grdge  or  raw  silk  in  passing  acts  upon  a  lever 
which  directs  the  silk  upon  the  proper  bobbin.  The  variation  in  the 
bulk  of  the  product  is  the  point  of  departure  in  the  variation  of  the 
guide  lever,  which  directs  the  thread  to  the  reel  proper  to  receive  it. 
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By  the  employment  of  this  machine,  it  is  thought,  the  cheap  silk  of  the 
East  may  find  more  extensive  applications,  and  contribute  to  a  new 
development  in  silk  industry. 

Professor  Alcan  exhibited  an  apparatus  for  testing  the  tenacity  and 
elasticity  of  filaments  and  threads,  and  determining  the  degree  of  ten- 
sion most  suitable  to  be  employed  on  any  given  thread.  The  instnunent 
is  described  as  one  of  rare  precision,  very  simple,  and  not  expensive. 

The  throwing  of  silk  is  intended  to  give  a  peculiar  appearance  to 
the  threads,  vrhich  partly  determines  what  is  called  the  grain  of  the 
stuff.  It  requires  accurate  knowledge  and  rare  skill.  The  machines 
e^diibited  at  the  Exposition,  used  in  this  branch  of  silk  industry,  were 
those  employed  in  the  best  factories,  especially  those  of  Switzerland. 
These  consisted  of,  1st,  a  series  of  tavelles  to  wind,  clean,  and  equaliie 
the  threads  during  their  automatic  winding  off;  2d^  an  apparatoa  to 
unite  and  double  the  threads,  with  a  mechanism  for  instantly  stopping 
the  machine  whenever  a  thread  breaks ;  3d,  a  machine  to  give  the  first 
twjst  to  the  double  threads  in  the  direction  determined  for  the  produc- 
tion of  the  tram  or  woof;  4th,  a  second  machine  to  retwist  together  two 
threads  already  twisted  separately,  thus  producing  organzine.  Tke 
object  of  these  machines,  which  are  simple  in  their  construction,  is  to 
obtain  constantly  an  evenly  twisted  product. 

The  attempt  to  unite  in  a  single  operation  the  winding  off  ef  cocoom 
and  the  throwing  of  silk  has  not  been  successful.  Commissioner  Cow- 
din  refers  to  the  mechanism  exhibited  by  the  Italians  and  French,  and 
daimed  as  solutions  of  the  problem,  as  possessing  minor  interest^  and 
affording  little  encouragement.  It  is  his  opinion  that  the  desired  pro- 
cess, which  is  enticing  in  appearance  a«  a  great  saving  of  time,  laiwr, 
and  mondy,  is  deceptive,  demanding  an  expense  much  greater  them  that 
of  the  separate  operations,  and  that  it  would  yield  inferior  products  of 
inconsiderable  value.  Simultaneous  twisting  and  throwing,  however, 
may  be  employed  with  a  certain  success  when  the  cocoons  are  of  an  in- 
ferior quality  and  difficult  to  wind  off,  such  as  double  cocoons,  so  that 
the  operator  in  twisting  them  directly  can,  at  the  best,  obtain  silk  of  a 
very  inferior  grade,  fit  only  for  working  common  cordonnet^  (braid,  bind- 
ing, twist,  lace,  &c.) 

The  "  waste'^  occasioned  by  the  various  manipulations  of  silk  mitil  it 
becomes  stuff,  has  long  been  utilized,  and  also,  more  recently,  since 
silk  became  very  high,  the  chiffonSj  or  rags  of  that  material.  lu  the 
show-cases  of  the  Exposition,  France  and  Switzerland  displayed  threads 
made  from  waste,  which  rivaled  in  beauty  of  appearance  the  most  lus- 
trous silks,  and  at  one-half  the  price.  The  result  is  obtained  by  atten- 
tion to  details  in  the  manufacture.  When  the  threads  from  waste  have 
been  produced  with  the  .greatest  care,  well  purified,  well  combed,  p^- 
fectly  prepared  and  spun,  a  thin  layer  of  warm  gelatine  or  isinglass  is 
applied  to  them  when  stretched  and  in  motion.  Sweepings  of  threads, 
formerly  thrown  away  because  the  workmen  could  not  unravel  them, 
are  now  made  valuable  by  the  use  of  ingenious  and  effective  machines. 
These  machines  take  the  rag  or  piece  of  silk  at  their  entrance,  and  re- 
store it  at  the  exit  in  the  form  of  filaments,  classed  in  lengths  and  fine- 
ness proper  to  be  submitted  to  the  machines  for  decomposing  thechijfon 
or  rag.  These  machines  were  not  exhibited  at  the  Exposition  by  the  in- 
ventors, from  fear  of  imitation  by  countries  where  inventions  are  not 
protected  by  patents. 

Referring  to  the  dyeing  of  silk,  Mr.  Cowdin  says : 

"The  invention  of  those  colors  derived  from  coal  has  principally  con- 
tributed to  or  caused  a  revolution  in  the  art  of  dyeing.    The  new  materials 
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lave  permitted  dyers  to  obtam  colors  of  nnpreoedented  splenaor,  com- 
)mmg  shades  of  marveUoos  variety  with  extreme  delicacy.  Looking 
hrongh  the  Exhibition  we  might  almost  say,  in  the  presence  of  results 
obtained  in  this  direction,  there  is  now  nothing  impossible.  Still,  close 
►y  the  side  of  products  so  admirable  in  respect  to  dyeing,  we  saw,  on  the 
ontrary,  much  still  left  to  be  accomplished.  We  refer  to  the  attempts 
nade  for  some  time  to  gild  and  silver  threads  of  silk.  Some  sx)ecimens  of 
ilk  of  this  kind  exhibited  denote  processes  still  in  a  crude  state,  which 
lo  not  yet  supply  any  product  capable  of  being  used  to'  advantage.'^ 

The  plain  silks  of  France,  Switzerland,  and  Northern  Germany  attracted 
Teat  attention  on  account  of  their  thorough  finish  and  general  excellence, 
[hey  were  exhibited  with  the  8X)ecial  notice  that  the  weaving  was  done 
)y  motive  power.  The  improvements  in  the  looms  of  these  nations 
tecures  cleanness,  purity,  and  brilliancy.  A  French  apparatus  has  been 
ntroduoed  to  polish  plain  stuffs  automatically.  This  machine  possesses 
ill  the  advantages  of  hand-polishing,  acting  with  only  a  little  polish  and 
n  parts.  Automatic  looms  for  the  manufacture  of  velvet  stuffs  are 
of  two  kinds,  one  for  working  two  pieces  at  a  time,  and  the  other  a 
piece  singly.  By  the  former,  various  articles  in  silk,  and  the  most  beau- 
tiM  plushes  for  hats  are  made.  For  the  manufacture  of  striped  and 
plaid  silks  the  Scotch  looms  excel  all  others.  In  the  silks  for  toilette, 
especially  in  fcL^rUa^  or  figured  goods,  a  fineness  and  neatness  that 
seemed  almost  impossible  has  been  attained  by  French  industry  alone. 
Ingenuity  has  been  tasked  to  simplify  the  Jacquard  loom  and  render  it 
capable  of  producing  still  more  extensive  results. 

At  tJie  Exi>osition,  products  of  the  silk-ribbon  loom  were  exhibited 
by  the  manufacturers  of  Saint  ifitienne,  Basle,  Prussia,  Alsace,  and  other 
sections.  Saint  £tienne  contains  90,000  inhabitants,  and  gives  employ- 
ment to  23,622  persons,  of  which  the  greater  part  are  women  and  girls. 
Jt  has  15,000  looms.  The  value  of  its  productions  in  1866  was  $12,000,000, 
^ye-sixths  of  whidi  were  sold  to  the  United  States,  England,  and  to  Hie 
dty  of  Paris.  Basle,  with  a  x>opulation  of  65,000,  has  6,000  looms.  At 
Alsace  steam  was  first  employed  in  the  manufacture  of  ribbons.  Some 
<rfthe  ribbon  factories  run  200  looms  by  a  steam-engine  of  thirty  horse- 
power, and  employ  600  persons. 

In  the  opinion  of  the  commissioner,  four  of  the  seven  industrial 
branches  employed  in  the  transformations  of  silk  can  from  this  i>eriod 
develop  themselves  in  America  without  any  difficulty,  and  soon  take 
the  high  position  already  attained  by  cotton  industry,  namely : 

1.  Mie  throwing  of  sUk,  consisting  in  the  employment  of  apparatus 
more  simple  and  also  less  difficult  to  direct  than  the  greater  part  of  the 
machines  in  the  factories  of  the  United  States.  It  is  as  easy  for  the 
TTnited  States  as  for  England  to  obtain  immediately  a  supply  of  raw  silk 
in  China,  Japan,  and  even  in  the  Levant  and  India.  It  is  not  improbable 
that  New  York  may  become  as  important  a  depot  for  Asiatic  silks  as 
Xondon  now  is.  This  may  be  accomplished  through  the  medium  of  the 
Pacific  railroad.  The  raw  material  having  thus  reached  Kew  York,  will 
1)e  distributed  not  only  among  our  own  manufacturers,  but  portions, 
^ubtless,  will  be  exported  to  foreign  countries.  Let  England  be  taken 
as  an  example  in  this  industry.  In  less  than  fifty  years  the  silk  mann- 
ftctnre  of  Great  Britain,  which  does  not  upon  her  own  soil  produce  a 
single  pound  of  raw  material,  has  arrived  at  such  a  degree  of  develop- 
ment as  to  give  employment  to  a  large  amount  of  capital  and  to  about 
110,000  looms,  and  direct  occupation  to  some  200,000  persons,  not  includ- 
m%  those  engaged  in  the  ribbon  and  silk  hosiery  manufacture. 

2.  Hie  dyeing  of  silk,  already  an  established  branch  of  American  Indus- 
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ixy^  needs  only  the  encouragement  to  be  derived  from  the  establishment 
of  co-operative  branches  to  compete  successfally  with  European  skill 

3.  As  to  the  regeneration  and  spinning  of  si^  waste  of  all  kindB^tiie 
United  States  find  themselves  in  as  good  a  position  as  most  other  coon- 
tries  tx>  undertake  a  work  of  this  sort,  inasmuch  as  they  possess  eqnal 
facilities  for  procuring  the  waste  and  raw  silk.  This  brandd  of  industzy 
in  France  gives  employment  to  more  than  30^000  workmen,  and  the  annual 
production  exceeds  $20,000,000. 

4.  With  regard  to  the  automatic  weaving  of  plain  stufGs,  the  United 
States  already  compete  successfully  with  the  more  experienced  nations 
of  Europe.  Looms  exhibited  by  American  constructors  at  the  Paris 
Exposition  were  highly  appreciated  for  their  ingenious  oontrivanoes 
and  remarkable  improvements. 

Three  specialties  remain,  therefore,  to  excel  in  which  time  and  effort 
only  are  necessary,  viz :  The  rearing  of  silk- worms,  the  reeling  of  the 
cocoons  into  raw  silk,  and  the  weaving  of  figured  goods.  As  has  already 
been  shown  in  this  article,  the  culture  of  the  mulberry  in  many  portions 
of  this  country  has  proved  very  successful — ^in  some  eminently  so.  The 
cocoons  of  California  are  equal  to  any  in  the  world.  Native  silk  onoe 
supplied  in  sufficient  quantities  to  enlist  the  inventive  genius  and 
medianical  aptitude  of  our  people,  will  speedily  solve  the  problems 
presented  in  the  remaining  specialties  just  cited.  The  country  which 
produces  the  most  skiUfol  and  careful  spinners  of  wool  and  cotto.n  maun- 
fjEM^tures  will  not  despair  of  arriving  eventually  at  the  successful  prodno- 
tion  of  the  many  kinds  of  sUk  goods  within  it»  province. 

ItfAUUFACTTJEIlifG  EST  THE  UNITED  STATEa 

The  present  processes  in  American  silk  manufacture  are  thus  described 
in  the  Kew  York  Itibune,  with  a  reference  to  the  localities  and  penonnA 
of  the  business  at  the  present  time: 

^<  The  first  process  is  to  sort  the  raw  silk  into  sizes,  great  care  bemg 
required  in  every  stage  that  the  threads  be  equal  in  size,  as  inequali^ 
would  produce  a  manufacture  of  uneven  and  unmanageable  twist  1}  is 
then  soaked  in  soapy  water  to  dissolve  the  gum  and  render  the  thread 
pliable  and  elastic.  The  skeins  are  slipped  upon  octagonal,  wicker 
^  swift'  reels,  a  dozen  or  more  of  which  revolve  on  an  axis  fastened  on  the 
legs  of  each  table.  A  thread  from  each  reel-skein  passes  upward  over  a 
smooth  metal  or  glass  rod,  fixed  on  the  lateral  edge  of  the  t£U)le  to  its 
revolving  bobbin,  upon  which  it  is  wound.  After  this  process  the  thread 
is  guided  between  the  contiguous  edge  of  two  sharp  steel  knives,  resem- 
bling scissors,  which  cleans  it  of  gummy  lumps  and  clinging  waste,  to 
another  bobbin.  This  process  occasions  considerable  waste.  The  finer 
and  more  regular  threads  are  now  taken  for  making  organzines,  whick 
are  the  warps  of  woven  goods.  Coarser  threads  are  taken  tor  trsans  or 
woofs.  The  most  inferior  are  used  for  the  manufacture  of  sewing-^ks. 
Loose  and  broken  ends  are  corded  like  cotton  and  spun  into  liusB  for 
embroidery.  The  twisting  or  *  throwing '  process  is  done  by  passing 
the  thread  of  raw  silk  from  an  upright  bottom  through  the  eye  of  a 
craned  wire  fiyer,  which  rapidly  spins  with  the  top  of  the  bobbin  revolv- 
iDg  above.  This  thread  is  called  a  ^single,'  and  for  organzines  receives 
from  twelve  to  nineteen  twists  to  the  inch.  Organzines  or  trams  are 
made  by  twisting  together  two  of  these  twisted  threads  in  an  opposite 
direction  to  the  former  single  twist,  at  the  rate  of  from  ten  to  seveuteeo 
turns  to  the  inchj  the  two  threads  having  previously  been  wound  paral- 
lel upon  one  bobbin.     Organzines  receive  tight  twisting,  to  induce 
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strengCh  anil  elasticity.  A  swing  of  two  twists  t/O  the  inch  Bometimes 
a?e8  five  cents  to  the  i>onnd  in  the  cost  of  labor,  but  may  occasion 
l^eater  loss  in  weaving.  Two  or  three  threads  of  raw  silk  twisted 
ooaely  two  or  four  times  to  the  inch  is  tram,  shute,  or  woof.  In  weav- 
Qg,  the  woof  has  little  or  no  strain  upon  it,  and  it  lills  up  the  warp 
etter  by  being  soft  and  loose.  The  twist  in  silk  threads  is  set  by 
ampening  and  dicing.  Skein  sewing-silk  is  made  of  three  to  ten  threads 
iristed  together,  and  two  of  these  latter  doubled.  Sewing-machine 
Ik  is  trebly  twisted.  Button-hole  twist  is  the  same,  with  a  tighter 
mu  Twists  in  the  single  threads  of  sewing-silks  ai^e  ten  to  Mteen 
»  the  inch;  and  the  doubled,  eight  to  twelve.  The  organzines  are 
ded  into  skeins  of  one  or  two  thousand  yards  each,  care  being  taken 
make  them  of  the  exact  length,  as  that  compared  with  their  weight 
^termines  the  quality  of  the  goods  to  be  woven.  The  American  sew- 
g-silk  machine  is  a  great  improvement  over  the  old-fashioned  one. 
rthe  aid  of  a  few  girls,  the  former  at  once  doubles  and  twists  the  silk, 
id  reels  it  into  skeins  of  equal  length ;  and  it  turns  out  one  hundred 
d  twenty-five  i)ounds  a  week.  The  cost  of  throwing  raw  silk  into 
ganzines  is  four  to  five  dollars  per  pound,  a  great  proportion  of  that 
ing  to  labor.  Trams  cost  less.  After  weighing,  the  threads  go  to  the 
er,  who  is  charged  with  the  weight ;  also  with  the  number  of  skeins. 
( the  manufacturer  knows  how  much  of  each  color  should  be  returned, 
He  fraud  or  error  can  happen.  Up  to  the  time  the  silk  goes  to  tlie 
er,  there  is  a  loss  of  three  to  nine  per  cent,  from  cleaning,  breaking, 
I.  It  loses  eighteen  to  twenty-five  per  cent,  of  the  weight  in  dyeing 
the  boiling  off  of  the  worm  gum,  which  is  made  up  greatly  by  sur- 
u^lng  with  sugar  or  dye.  In  the  dye-house  the  silk  skeins  are  tied 
prevent  tangling,  and  boiled  for  four  or  five  hours  in  coarse  linen  bags, 
which  the  hempy  colors  attain  a  luster.  Yellowish  colors  are  ^  conn- 
acted'  to  pure  white  by  the  use  of  a  little  blue  dye.  This  white 
eing  costs  sixty  cents  a  pound — ^less  than  any  other  color.  Of  white 
ors  tlie  manufacturer  receives  back  from  the  dyer  twelve  ounces 
'  every  pound.  The  aniline  or  bright  colors  cost  $1  60  to  $3  60  a 
and  to  dye.  The  bright  greens  are  tlie  most  expensive.  They  also 
nm  twelve  ounces  to  the  pound.  High  colors  are  cheapened  in  the 
ight  by  the  addition  of  three  ounces  of  sugar  to  twelve  of  silk.  Drabs 
d  slate  are  dyed  with  sumac  at  a  cost  of  a  dollar  a  pound,  .and  return 
irleen  ounces.  Blacks  are  dyed  with  nitrate  of  iron  and  cutch,  and 
»  logwood,  a  bluish  shade,  especially  for  velvets,  being  desirable, 
ne-blacks  return  fourteen  ounces;  plain  blacks  the  full  complement, 
sses  being  compensated  by  surchai*ging.  Surcharging  can  be  carried 
the  extent  of  trebling  the  weight  of  the  silk.  After  dyeing,  the 
ms  are  dried  on  bars  in  a  close-steamed  room,  and  then  lustered  by 
ttiing  over  hot  cylinders.  Sewing-silk  is  softened  by  wringing,  and 
ed  into  skeins  for  sale.  Trams  and  organzines  are  then  rewound  upon 
MinSj  and  again  rewound  to  give  a  prox)er  tension  to  the  thread 
efiare  weaving. 

PRESENT  CONDITION  AND  PROSPECTS. 

^'Such  is  the  extent  to  which  the  American  trade  has  usually  been 
irried,  though  pongees  and  foulards  were  woven  in  Connecticut,  and  rib- 
m  in  Baltimore,  twenty  years  ago.  During  the  last  ten  years  the  manu- 
cture  of  ribbons  has  increased  rapidly.  The  Cheney  Brothers,  of  Hart- 
rd,  are  making  great  quantities  of  parasol  coverings ;  the  Dole  Com- 
iiy,at  Paterson,N.  J.,  are  making  tailors'  trimmings,  scarfs,  and  braids; 
19 
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Dexter,  Lambert  &  Co.,  of  the  same  city,  make  this  season  3,000  yards 
of  knotted  fringes,  and  2,500  yards  of  bullion  fringes,  jyer  day,  driving 
foreign  goods  out  of  the  market.  The  processes  of  trimminginannfac- 
tiire  are  too  intricate  and  tedious  for  popular  description.  Aij  examina- 
tion of  the  goods  will  show  a  delicately  knotted  thread,  on  a  base  of 
cotton  wound  with  silk.  Broad  silks  are  woven  upon  the  plain  loom, 
and  figured  ones  upon  the  Jacquard.  The  oi>erations  are  dehcate  and 
costly.  To  get  the  proper  length  of  warx)  for  piece,  and  at  the  same  time 
to  lay  a  sufficient  number  of  the  warj)  threads  together,  amounting 
sometimes  to  6,000  or  6,000,  the  thi^eads  from  a  great  number  of  bobbins, 
rolling  in  a  frame  like  the  old  school  counting-frame,  are  reeled  back 
ward  and  forward  together  on  a  large  reel.  These  again  aie  rewound 
upon  a  large  drum  to  give  them  tension  and  lay  them  the  right  distance 
apart,  the  operation  being  afterward  completed  by  passing  each  thread 
by  hand  between  the  teeth  of  a  large  brass  com\>,  and  while  they  are 
sketched  cleaning  them  by  hand  with  small  scissors.  Narrow  goods  are 
woven  upon  a  small  adaptation  of  the  plain  or  the  Jacquard  looms,  a 
dozen  or  more  of  which  are  operated  upon  the  same  table.  Water^ 
goods  are  made  by  laying  a  piece  of  woven  plain  goods  upon  another, 
and  passing  them  between  iron  cylinders,  one  heated,  the  tension  and 
abrasion  of  the  surfaces  producing  the  watered  effect.  In  chind  goods, 
tiie  figure  is  painted  upon  the  close  warp  and  woven  in  by  the  woo£ 
"  Shot"  goods  are  woven  with  the  warp  of  one  color,  and  the  woof  of 
another.  For  the  best  ribbons  Italian  warps  are  used.  Bandannas  and 
other  loose  goods  are  made  of  waste  and  cocoon  covers,  scutched, 
chopped,  and  spun  like  cotton.  This  "  spun  ^  is  also  used  by  some  Ameri- 
can manufacturers  for  the  woofs  of  broad  goods.  The  Murray  mill,  at 
Paterson,  was  about  to  be  used  in  this  trade  before  it  was  recently 
burned.  Inferior  silks  are  produced  altogether  from  "  spun,"  but  the 
latter,  being  loose  in  texture,  is  best  if  used  as  a  woof,  with  a  web  of 
pure  silk  warp,  when  it  makes  a  good  article. 

"At  the  present  time  American  silk  fabrics  are  competing  favorably  with 
European  goods.    In  braids  and  trimmings  we  have  driven  foreign^ 
out  of  the  market,  and  our  ribbons  are  purchased  as  freely  as  theirs. 
But  it  is  with  broad  silks  that  the  manufacturer  Avill  experimenti  and  \^ 
produce,  and  succeed,  during  the  next  ten  years.   P.  G.  Givenaud,  of  West 
Hoboken,  N.  J.,  and  John  N.  Stems,  of  First  Avenue,  New  York,  now 
tiim  out  respectively  several  thousand  yards  of  gros  grain  silks  per  week, 
which  no  man  in  the  trade  can  tell  from  the  best  imported  articles,  and 
which  retail  on  Broadway  for  $5  per  yard.    With  the  present  tariffed 
sixty  per  cent.  American  manufacturers  can  throw  and  weave  silk  goois 
at  a  profit  of  fifteen  per  cent.  There  are  now  in  Philadelphia  thirty  trim 
miug  factories,  those  of  Graham,  Horstmann,  (carriage  and  nulitary  L 
trimmings,)  and  Hensel  &  Cornet,  being  the  largest.    At  Hartford  and  ^ 
South  Manchester,  Conn.,  the  Cheney  Brothers,  who  have  been  engaged  ^ 
in  the  business  for  thirty  years,  employ  1,000  hands,  and  have  the  follovr 
ing  capacity  per  annum:  60,000  pounds  of  thrown  silk,  60,000  pounds  of 
''  patent  spun,'^  100,000  pieces  of  belt  ribbons,  and  600,000  yards  oi  wide 
goods,  comprising  dress  silks,  gros  grains^  poplins,  foulards,  and  pongee-^ 
The  Dole  Manufecturing  Company,  which,  in  1865,  built  at  Paterson, 
N.  J.,  a  mill  probably  as  large  as  any  in  Europe,  having  a  mean  lengtli 
of  375  feet,  and  a  height  of  four  stories,  turn  out  3,000  pounds  of  manu- 
factured threads  per  month,  1,000  gross  of  silk  braids,  600  gross  of  b^^ 
bands,  and  3,500  yards  of  serge,  performing  within  the  mill  every  oper- 
ation necessary  to  produce  the  goods  from  the  raw  thread,  and  employ- 
ing 300  hands,  mostly  children  of  Paterson  machinists.    John  N.  SteniSj 
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I^ew  York,  is  making  400  yards  of  woven  igoo<)3  per  day,  and  M.  Give- 
id  over  300.  Dexter,  Lambert  &  Co.,  at  Paterson,  N.  J.,  make 
OOO  to  75,000  yards  of  dress  trimmings  pea*  month,  and  during  the 
(t  spring  season,  manufactured  12,000  dozen  yards  of  bullion  tiim- 
igs.  Hamil  &  'Booth's  Passaic  Mill,  beside  making  trams  and  organ- 
es,  is  employed  in  the  manufacture  of  dress  goods.  Nearly  all  the 
;erson  mills  are  engaged  in  this  speciality,  the  Dole  Company  having 
•oduced  a  large  number  of  improved  American  looms:  and  the 
rray  mill,  which  was  burned  in  May,  but  will  be  rebuilt,  will  be 
)loyed  in  weaving  broad  goods  of  net  warps  and  ^'  spun"  fillings, 
erican  dyers  are  succeeding  in  producing  as  fine  shades  of  color  as 
French.  Claude  Greppo,  at  Pateraon,  with  thirty-five  dyers,  some 
hem  from  France,  is  daily  turning  out  350  pounds  of  dyed  silk,  the 
)rs  of  which  are  equal  to  any  produed  at  Lyons  or  Saint  £tienne.  The 
erican  velvet  mill  started  at  Paterson  a  few  years  ago  failed.  Xew 
•k  City  contains  probably  fifty  establishments  for  various  grades  of 
manufacture  j  many  of  them  are  small.  At  Schenectady,  Troy,  and 
ikers,  are  also  several  mills.  Paterson  is  the  headquarters  oi  the 
ie  and  contains  fifteen  factories.  The  operatives  are  mostly  children 
mechanics,  the  majority  of  them  girls,  who  earn  from  $4  to  $7  per 
5k.  In  the  trimming  and  weaving  mills,  skilled  operatives  brought 
n  Lyons  receive  as  much  as  $35  a  week  for  piece  work  during  the 
ing  season,  and  girls  trained  to  the  labor  can  earn  $9  and  $10  a  week, 
tte  of  the  miUs  in  Connecticut  and  Hoboken  employ  operatives,  as  in 
rope,  to  take  the  materials  and  weave  the  goods  at  home." 

THE  ANTfUAL  PRODUCTION  OF  SILK. 

!he  annual  production  of  raw  silk  is  estimated  at  $214,000,000,  oi 
ich  America  is  credited  with  a  mere  trifle  at  present  j  but  twenty 
rs  will  probably  make  a  great  change.  Eighty  years  ago  the  value 
he  silk  goods  manufactured  annually  in  France  was  $5,000,000;  now 
s  $150,000,000.  The  silk  industry  has  not  made  so  much  progress  in 
rmany,  Spain,  or  Italy,  yet  it  has  also  made  great  adviuices  in  those 
mtries,  and  it  promises  to  make  great  advances  here. 
[Ms  manufacture  is  so  great  and  profitable,  and  is  extending  so 
ddly,  that  the  people  of  the  United  States  should  make  their  best 
)rts  to  get  possession  of  a  part  of  it. 

SILK  CDLTURE  IN  CALIFOKNLA.. 

Che  breeding  of  the  sdk-worm  in  California  has  been  commenced  so 
pensively,  and  so  profitably,  and  there  is  so  much  probabilitj'  of  its 
)id  extension^  that  it  is  already  regarded  as  one  of  the  most  promising 
lustries  and  important  resources  of  the  State.  It  has  thus  become  an 
cresting  branch  of  our  national  agriculture,  and  a  proper  subject  for 
(ly  by  those  who  desire  to  keep  pace  with  the  material  progress  of  the 
iiitry.  It  pays  weU,  and  carries  with  it  many  branches  of  manufac- 
(8  which  requii-e  costly  machinery,  high  mechanical  skill,  and  artistic 
or,  aU  of  which  will  contribute  to  enrich  the  nation.  The  business  is 
>uble  of  great  development.  The  market  has  never  yet  been  over- 
eked,  nor  is  it  likdy  that  it  ever  will  be,  so  long  as  it  is  fashionable 
iTcar  the  textile  fabrics  now  in  use.  The  best  raw  silk  sells  readily 
it»  weight  in  silver,  and  France  obtains  seven  times  as  much  money 
m  her  cocooneries  and  silk  factories  as  Mexico  does  from  her  ^ines. 
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INTRODUCTION  INTO   CALIFORNIA, 

Amonj;  tlio  pioneer  KCttlcrs  of  California  was  Louitj  Prevost,  an  en- 
thusiastic rrenchman,  who  had  bred  the  silk-worm  iii  bis  native  coun- 
try.   Soon  after  establishing  himself  in  the  valley  of  Santa  Clara,  li^ 
becamo  convinced  that  the  climate  and  country  were  peculiarly  adapU^l 
to  the  production  of  Bilk ;  so  he  imported  mulberry  seed,  made  anurscry, 
jind  set  out  scinc  of  the  trees  in  a  plantation,  but  had  much  difficulty 
in  jrctting  live  c^jf^s.    He  succeeded  in  interesting  Henry  HentscL,  a 
Swiss  banker,  in  his  schemes;  and  that  gentleman,  in  1857,  imported  a 
lot  of  eggs,  all  of  which  were  dead,  or  were  hatched  oa  the  voyage,  and 
the  wornis  died  before  reaching  California.    Another  shipment  the  next 
year  sliced  the  same  fate.    In  the  third  shipment  a  few  eggs  arrivedin 
good  order,  nnd,  in  18(30,  Mr.  Prevost  had  the  delight  of  seeing  himself 
in  i^ossc8F,io!i  of  Ci^lifornia  cocoons,  which,  in  size,  luster,  color,  and 
every  desirable  quality,  were  far  superior  to  the  average  of  the  European 
cocoons.    Although  ho  bed  not  given  half  so  much  time  to  the  worms 
as  is  given  hi  France,  they  were  all  very  healthy,  and  he  did  not  hesitate 
to  advise  all  his  Iriends  to  go  into  the  silk  business  as  a  source  of  profit 
Unfortunately,  afterhaviug  failed  for  several  years  in  his  attempts  toget 
live  eggs,  he  had  dug  up  most  of  his  mulberry  trees,  so  that  ho  was  not 
prepared  to  feed  many  worms,  and,  besides,  he  had  not  enough  money 
or  the  crpdit  to  justify  him  in  devoting  himself  entirely  to  an  occupation 
which  would  not  give  him  a  return  for  severed  years.    His  progress  waa, 
therefore,  slow.    In  the  fall  of  1860  ho  had  500  eggs ;  he  Hl)egan  the  year 
1862,  with  2,000 ;  1803,  with  3,000  5  1864,  with  about  the  same  nmnber, 
and  1865,  with  100,000. 

PRESENT  CONDITION  OF  THIS  ENTERPRISE  IN  CALIFORNIA. 

Within  the  last  three  years  the  increase  has  been  great,  more  than 
3,000,000  worms  having  been  bred  in  1868.  At  the  State  fair,  held  at 
Sacramento  in  September  last,  twenty-eight  iJersons  exhibited  cocoons, 
and  the  places  represented  were  San  Jos6,  Sacramento,  Santa  Barbara, 
Santa  Cniz,  Hornitos,  San  Gabriel,  Los  Angeles,  Nevada,  Placerville, 
and  Portland,  Oregon.  The  cocoons  were  of  several  varieties,  including 
the  new  French,  old  French,  white  Japanese,  green  Japanese,  Chinese, 
Turkish,  yellow  Portuguese,  white  Portuguese,  yellow  Mountain,  Tal- 
reas,  white  Oak,  and  Avild  California — varieties  most  of  which  are  of 
no  practical  value,  the  old  French  being  equal  in  the  healthiness  of  the 
worms,  and  superior  in  the  quantity  and  quality  of  the  silk  liber,  to  any 
other.  Among  the  exhibitors  were  J.  N.  Hoag,  of  Yolo  County,  tJircc 
miles  from  Sacramento,  who  bred  1,000,000  worms,  in  1868;  W.  M.  Haynie, 
of  Sacramento,  who  bred  800,000 ;  Louis  Prevost,  of  San  Jos^,  who  bred 
500,000;  G.  E.  Goux,  and  A.  Packard,  of  Santa  Barbara,  100,000  each; 
D.  F.  Hall,  of  San  Gabriel,  200,000 ;  and  Mr.  Garey,  of  Los  Angeles, 
20,000.  The  gentleman  last  named  expects  to  feed  100,000  in  18C9; 
and  many  others  will  double  and  treble  their  iiroductioii.  The  main 
obstacle  to  progiess,  at  present,  is  the  scarcity  of  mulbeny-  trees ;  but 
plants  grow  so  rapidly  in  California  that,  when  the  entire  agricultiual 
population  is  satisfied  that  the  breeding  of  the  silk- worm  will  pay  better 
than  anything  else,  tlie  production  of  cocoons  can  be  msed  to  a  ve^y 
large  figure  in  a  few  yeai's.  It  is  probable,  from  arrangements  and  pre- 
parations that  are  now  being  made,  and  from  opkiions  expressed  by  silk- 
growers,  that  the  number  of  cocoons  will  double  annnidly,  for  several 
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ears  to  come.  This  would  giva  0,000,000,  in  18C9 ;  12,000,000,  in  1870 ; 
knd  24,000,000,  in  1871.  It  is  silj^'jsed  that  there  will  be  enough  mul- 
>my  trees  to  feed  so  many,  but  this  mi^y  be  aa<  erroneous  supposition, 
litherto  the  business  has  been  profitable,  or  a^  least  siuce  1865.  The 
!ggs  have  commanded  a  ready  sale,  at  $8  or  $10  per  ounee,  imtil  last 
ummer,  when  the  price  fell  to  $4 ;  now  $12  are  demanded,  but  this  is 
00  much.  When  the  Pacific  railroad  is  done,  oflering  speedy  convey- 
mce,  in  a  cold  climate,  to  Europe,  the  price  will  probably  be  not  less 
ban  $6.  Heretofore,  the  shipment  of  eggs  to*  Europe  has  been  accom- 
panied by  much  loss,  because  many  were  hatched  or  killed  by  the  heat 
f  the  tropica.  Even  at  $4  per  ounce,  however,  the  business  will  be 
»rofitaJi)le. 

THE  BOMBYX  IN  CALIFOENIA.  ' 

Under  the  most  favorable  circumstances,  in  California  the  Boinbyx 
noH  requires  about  fifty-five  days  to  complete  the  course  of  its  existence ; 
onr  days  in  the  (tgg ;  thirty-five  in  the  caterpillar  ;  twelve  in  the  chry- 
ialis:  and  four  in  the  moth  Ibrm.  The  circumstances  favorable  to  the 
levelopment  of  the  animal  are  a  dry,  warm,  and  quiet  atmosphere  in 
lU  the  stages,  and  an  abundance  of  wholesome  food  in  addition,  in  the 
laterpillai'  stage;  for,  in  that  condition  it  takes  all  its  nourishment. 
!^either  the  cliiysalis  nor  the  moth  ever  cats  anything. 

The  life  of  the  caterpillar  is  divided  into  four  periods  by  meltings. 
It  each  of  which  it  eats  nothing  for  a  day,  and  creeps  out  of  its  skin, 
loming  out  with  a  new  dress.  The  first  molting  occurs  on  the  fifth  day, 
the  second  on  the  eighth,  the  third  on  the  thirteenth,  and  the  fourth  on 
the  twenty-second . 

The  ^gg^  may  be  kept  for  a  year  in  a  cold  place,  and  the  caterpillar 
nay  live  for  four  or  live  months,  if  the  weather  is  cool  and  the  food 
scanty  or  of  poor  quality.  In  Hindostan,  silk- worms  have  been  known 
tonm  through  the  circle  of  life  irt  forty  days,  and  in  France  the  average 
period  is  about  sixty-five  days.  The  time  spent  in  the  chrysalis  is  from 
twelve  to  fourteen  days  in  California;  from  eighteen  to  twenty  in  Hin- 
lostan,  and  from  twenty  to  twenty-five  in  France. 

YIELD  PER  ACRE. 

Au  acre  should  support  from  700  to  1,000  mulberr^'-treee,  and,  when 
iour  years  old,  they  should  produce  5,000  pounds  of  leaves  to  the  acre ; 
that  is,  5,000  pounds  suitible for  feeding,  and,  during  feeding  time,  with 
oat  injury  to  the  tree.  Those  leaves  should  feed  at  least  140,000  worms, 
which  will  produce  70,000  female  moths,  and  these  will  lay  300  eggs 
*ach,  or  21,000,000  in  all.  After  deducting  5,000,000  for  possible  loss, 
ve  have  10,000,000  eggs,  or  400  ounces  for  sale,  or  $1,000  per  acre,  in 
l^'rance  the  expense  of  breeding  75,000  worms,  including  the  cost  of  the 
f;gg8,  $0,  the  leaves,  $28,  the  labor  of  two  persons  for  forty  days,  $04, 
^«,  $4,  and  incidental  expenses,  $10,  amounts  to  $112.  Mr.  Prevost  says 
fiat  one  i)erson  can  do  all  the  work  in  Ccilifomia  for  75,000  worms,  au<l 
iie  expense  to  the  farmer  who  has  his  own  eggs  and  mulberry  planti- 
ion  should  not  exceed  $1  per  ounce  of  eggs.  At  $4  per  ounce  an  acre 
♦ould  thus  yield  $1,200  net.  At  $2  per  ounce,  the  common  price  in 
tance  for  French  eggs,  the  net  yield  would  be  $400  per  acre.  Skillful 
Vench  silk-growers  expect  to  get  $800  from  an  acre  of  mulberry  plant- 
Son.  We  have  followed  the  best  authorities  in  stating  that  5,000 
Kinds  of  leaves  will  feed  140,000  worms,  but  some  writers  say  5,000 
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pounds  to  70,000  worms ;  and  their  statements  must  not  be  left  out  of  cal 
culfttions.  Let  us  now  consider  the  profit  that  may  be  derived  from  tbc 
sale  of  the  cocoons.  The  acre  will  produce  140,000  worans,  or,  alloviir^ 
35,000  for  loss,  105.000  cocoons,  which  will  weigh  420  pounds,  and  U 
worth  $3  per  pouna,  or  $1,260  in  all.  At  present  prices  the  prodwtion 
of  the  eggs  is  the  more  profitable  occupation  for  Oalifomians,  but  tk) 
should  enter  the  business  prepared  for  the  worst  contingency  withmthe 
range  of  reasonable  probability. 

THE  SILK-WORM  DISEASE. 

It  is  not  likely,  however,  that  the  price  of  California  eggs  will  fall  below 
$5  per  ounce.  Europe  is  no  longer  able  to  supply  itself.  The  worics  in 
France,  Italy,  Turkey,  and  all  the  countries  within  a  thousand  miles  of 
the  Mediterranean,  are  diseased.  Neither  i)reventive  nor  remedy  has 
been  found.  Thiers  said,  in  a  speech  in  the  Corps  LegisJaflf^  that  the 
annual  loss  to  France  by  the  disease  is  $20,000,000. 

The  Revue  Universelle  de  SMmilture  says  the  production  of  cocoons  iu 
France  has  fallen,  on  account  of  the  malady,  from  25,000,000  to  4,000,000 
kilograms.*  This  pest  has  raged  for  twelve  years,  and  has  been 
growing  worse  and  worse.  The  ablest  chemists  and  entomologists  have 
&.iled  to  discover  the  cause  or  the  cure.  If  Europe  could  not  impon 
eggs,  there  would  be  imminent  danger  that  her  silk  i>roduction  would 
come  to  an  end ;  and  serious  fears  have  been  exi^ressed  that  the  disease 
will  spread  to  other  countries  where  worms  are  bred,  and  that  the  silk 
manufacture  will  become  one  of  the  lost  or  abandoned  arts. 

JAPANESE  EGGS. 

At  present,  France  and  Italy  rely  mainly  for  their  supply  of  health) 
eggs  on  Japan.  Every  year  about  fifty  Italians,  and  half  as  many 
Frenchmen,  go  to  Yokohama  to  purchase  eggs,  and  pay  from  $1  50  tu 
$6  per  ounce  for  them ;  and  the  total  amount  of  their  purchases.  La  1S6", 
was  800,000  ounces,  averaging  $2  50  per  ounce ;  in  ISGS  the  quantity 
was  twice  as  large,  and  the  average  price  per  ounce  about  the  same. 
Yokohama  is  the  main  market  for  the  sale  of  Bombyx  eggs  to  Euro^ 
peans,  but  something  is  also  done  at  Osaka  and  Hakodadi.  Kioto  ii 
the  chief  center  of  the  Japanese  silk  trade,  which  has  received  a  great 
stimulus  from  foreign  intercourse,  the  i)rice  of  silk  having  doubled,  and 
the  production  increased  twenty-five  per  cent,  within  the  last  ten  yeari 
For  a  time  the  eggs  were  sent  from  Japan  by  way  of  the  Isthmus  (i^  | 
Suez,  but,  since  the  establishment  of  the  China  mail  steamer  line,  tbey  | 
have  commenced  to  come  by  way  of  San  Francisco  and  Panama ;  and,  so  | 
soon  as  the  Pacific  railroad  is  done,  they  will  cross  the  continent,  so  as 
not  to  leave  the  temperate  zone,  the  loss  being  great  in  proportion  to 
the  heat  and  length  of  time  spent  in  the  tropics. 

TEIMPERATURE  m  CALIFORNIA. 

California  must  compete  with  Japan,  and  can  do  it  successfully.  ^|  | 
is  admitted  that  the  CaJifomia  cocoons  are  superior  to  the  Japanese; 
they  are  worth  one  hundred  and  fifty  per  cent,  more  per  pound;  the 
eggs  are  more  healthy,  therefore  they  will  conmiand  a  higher  pric^ 
Tne  climate  is  more  favorable,  the  production  largOT,  and  land  cheJ^* 

*A  kUogram  is  equal  to  2.304737  pounds  ayolrdnpois. 
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Climate  is  a  matter  of  vast  importance  to  tlie  silk- worm,  and  in  no  conn- 
tiT  where  much  silk  is  grown  is  it  so  favorable  as  in  California.  The 
first  point  is  temperature.  The  worm  needs  a  warmth  of  85^  for  hatch- 
ing, 750  while  feeding,  and  65°  while  spinning.  These  temperatures 
are  not  indispensable,  but  they  are  the  best.  The  following  table  shows 
the  temperature  of  every  month,  at  various  points  in  the  United  States, 
and  at  certain  cities  in  silk  districts  of  the  old  world : 
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Canton  and  Milan  are  the  two  chief  centers  of  silk  production  men- 
tioned in  the  foregoing  tabfe,  and  they  differ  considerably  in  the  matter 
of  temperature.  The  former  has  a  winter  averaging  44P  and  a  summer  of 
80°  J  while  the  latter  has  a  winter  of  36^,  and  a  summer  of  72o.  The  sum- 
mer should  not  be  below  60^ ;  and,  therefore,  San  Francisco,  Humboldt 
Bay,  and  Monterey  are  not  adapted  to  the  Bombyx,  All  of  California, 
however,  except  a  strip  within  fifteen  miles  of  the  ocean,  from  Point  Con- 
ception to  Cape  Mendocino,  and  forty  miles  wide  north  of  Mendocino,-' 
ind  the  mountains  more  than  three  thousand  feet  above  the  sea,  is  suit- 
ible  for  the  silk- worm.  The  temperature,  though  not  warm  enough  in 
he  open  air  at  some  places,  becomes  so  in  a  garret  upon  which  the 
ays  of  the  sun  beat  during  the  day.  The  worms  thrive  best,  other 
kings  being  equal,  in  a  place  where  the  thermometer  reaches  G5o  iu 
[ay,  and  stands  about  75^  in  June  and  July,  as  it  does  at  Los  Augele>s, 
Qd  in  nearly  all  parts  of  the  Sacramento  Basin. 


MOISTUEE  IN  CALIFOENIA. 

The  next  point,  in  connection  with  dimate,  is  the  amount  of  rainfall 
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in  spring  aud  summer.    The  following  table  gives  the  number  of  inches, 
at  different  points,  with  their  altitude  and  latitude : 
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The  silk- worm  needs  a  dry  climate  in  the  spring  and  summer,  at  whidi 
seasons  only  it  is  in  active  life.  Bain  or  dew  on  the  leaves  causes  a 
diarrhea,  which  is  fatal  to  great  numbers  ^  and.  in  seasons  of  storm,  it 
is  almost  impossible  to  dry  the  leaves  artificially.  It  will  be  observed 
that  California  is  alone  in  having  no  rain  in  summer ;  and,  in  tliis 
respect,  it  has  an  immense  advantage  over  France,  Italy,  China,  and 
Japan.  There  is  some  rain  in  Caliibmia  in  the  spring,  but  it  comes  in 
March,  before  hatching  commences,  so  it  does  no  harm ;  and  even  the 
March  rains  are  not  so  abundant  as  the  May  rains  at  Canton,  I^Iilan,  or 
Cincinnati. 

Abundant  summer  rains  are  always  accompanied  by  violent  thunder- 
storms, which  are  very  destructive  to  the  worms ;  and  China  and  the 
Mississippi  Valley  are  i)eculiarly  subject  to  these  electrical  convulsions. 
None  of  the  countries  where  silk  is  produced  extensively  are  free  from 
them ;  and  it  is  left  to  California  to  prove  the  immense  value  of  this 
exception. 

HEALTH  OF  WOBMS  IN  GALIPOBNIA. 

The  superiority  of  the  climate  of  California  and  the  consequent  in 
variably  dry  condition  of  the  mulberry  leaf  render  the  silk-worms  s( 
healthy  that  they  do  not  require  half  so  much  labor  as  in  Europe,  li 
France  one  laborer  cannot  attend  well  to  more  than  35,000 ;  and,  ii 
some  places,  there  is  one  laborer  to  12,000.  But  in  California,  on 
attends  to  100,000.  Mr.  Prevost,  of  San  Jos6,  wrote,  in  1S66 :  "  I  hav 
this  last  season  raised  over  100,000  silk- worms,  every  worm  making 
cocoon,  and  all  this  with  my  own  work  alone.^  Others  have,  in  the  sam 
manner,  bred  100,000  worms  with  the  labor  of  one  man. 
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MODK  OF  FEEDINO  IN  CALn^'OllNIA. 

In  EuroiJe  the  leaves  arc  plucked  off  separately,  wliereas  in  Califor- 
ia,  after  the  worms  are  ten  days  old,  the  shoots  are  cut  off  with  their 
?aves,  instead  of  taking  off  each  leaf  separately.  The  shoots  are 
lid  down  four  at  a  time,  crossing  one  another  at  the  ends,  so  as  to  form 

square.  After  the  leaves  have  been  eaten  off,  four  more  shoots  are 
aid  down  on  top  of  the  others,  and  this  mode  of  bnildLng  up  is  con- 
inued,  and  the  result  is  a  rectangular  pen,  the  top  of  which  is  green 
md  fresh,  and  is  occupied  by  the  worms.  It  is  after  the  second  molting 
;hat  the  worms  need  the  most  food,  and  there  is  a  great  economy  in 
feeding  shoots  instead  of  separate  leaves.  In  Europe  the  droppings 
and  the  remains  of  the  uneaten  leaves  mijstbe  carefully  taken  away,  or 
they  putrefy  and  make  the  air  unwholesome,  and  endanger  the  life  of 
the  worms ;  but,  in  the  dry  air  of  our  valleys,  putrefaction  is  prevented 
by  desiccation,  and  it  is  not  necessary  to  cleanse  the  cocoonery  during 
the  last  half  of  the  life  of  the  worm  j  and  when  necessary,  it  is  done 
^th  le^  labor ;  because,  before  cleansing,  the  worms  are  moved  on 
Immches ;  whereas  in  Europe  it  is  customary  to  move  them  on  separate 
leaves,  du-ect  handling  being  dangerous  to  them. 

Thomas  A.  Garey,  of  Los  Angeles,  date  of  November  9, 1868,  gives 
the  following  history  of  the  different  feedings  of  silk-worms  in  that 
connty  during  the  past  season.  The  eggs  of  the  different  crops  were 
batched  spontaneously,  without  artificial  heat.  Mr.  Carey's  operations 
constituted  his  first  experiment  in  silk  culture : 

The  first  crop  of  the  season  was  hatched  and  fed  by  D.  F.  Hall,  of 
San  Gabriel.  The  eggs  commenced  hatching  April  15  ,•  spinning  was 
commenced  June  1;  making  forty-seven  days  from  eggs  to  cocoon. 
Nmnberfed,  40,000;  from  10,000  cuttings;  four  months  from  planting. 
Variety,  Chinese  annuals.  The  second  crop,  by  Mr.  Garey,  hatched  May 
25.  Time  from  eggs  to  cocoons,  forty  days.  Number  fed,  20,000.  Va- 
rieties, Chinese,  Turkish,  and  Portuguese  annuals.  Third  crop,  also  by 
Mr.  Garey,  hatched  July  5.  Time  from  eggs  to  cocoons,  thirty-two 
lays.  Variety,  Japanese  trivoltines.  Number  fed,  3,000 ;  from  cuttings 
Df  spring  growth.  Fourth  crop  commenced  hatching  August  31.  Time 
torn  eggs  to  cocoons,  twenty-seven  days.  Variety,  Japanese  trivol- 
in«5.  Number  fed,  98,000.  Fed  entirely  from  10,000  cuttings  between 
aght  and  nine  months  from  planting.  Fifth  crop,  hatching  at  the  time 
»f  this  statement. 

AMOUN'i;  OF  LOSS. 

It  is  customary  in  Euroi)e  to  allow  at  least  twenty-five  per  cent,  for 
)6S  of  worms.  One  egg  in  four  does  not  make  a  cocoon ;  that  is,  with 
tie  healthiest  varieties.  During  the  last  ten  years,  since  the  prevalence 
f  the  silk- worm  disease,  the  loss  has  risen  to  an  average  of  fifty  per 
snt.  among  the  peasants  or  small  silk-growers,  and  seventy  per  cent, 
mong  the  large  proprietors.  In  making  calculation  of  the  production 
r  eggs  in  California,  we  have  allowed  for  a  loss  of  5,000,000  out  of 
l,oSl>,000,  but  no  such  loss  has  occurred  there  among  those  who  pos- 
»S8  competent  information,  and  have  given  care  to  the  business.  Out 
r  a  lot  of  80,000  worms,  bred  by  Mr.  Prevost,  in  18G7,  he  did  not,  so 
r  as  he  knows,  lose  one,  although  he  fed  them  with  bimnches.  It  is  not 
>  be  supposed  that  every  lot  of  eggs  could  be  hatched,  and  the  worms 
5  bred,  without  loss ;  but  a  saving  of  ten  per  cent,  would  go  far  to 
>mpensate  for  the  difiference  in  wages  between  France  and  Califomia. 
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CARE  OF  THE  WORMS. 

^\^len  the  ef;gs  begin  to  hatch,  they  are  covered  with  leaves,  ami 
every  evening  the  leaves  are  changed,  all  of  one  day  being  kept  carofnlly 
separate  from  those  of  another  day.  Twenty-four  hours  are  an  im 
portant  period  in  the  life  of  a  young  wonn ;  and  all  of  the  same  a?e, 
that  is,  all  born  on  the  same  day,  are  kept  together,  or  managed  in  the 
same  manner.  On  the  sixth  day  they  begin  to  molt,  or  change  tlieir 
skin;  and,  while  molting,  they  must  not  be  disturbed,  even  bypnttmg 
leaves  over  them.  K  worms  of  two  ages  were  together,  the  older  ones 
would  be  disturbed  while  molting  by  the  feeding  of  the  young  ones. 
The  injury  to  the  worm,  by  disturbance,  is  greater  in  the  later  molt 
ings,  and  greatest  in  the  last.  For  one  pound  that  is  eaten  per  day  in 
the  first  age  of  the  worm,  four  are  necessary  in  the  second,  nine  in  the 
third,  and  twenty  in  the  fourth.  Mr.  Haynie  says  100,000  worms  require 
thirty  pounds  of  leaves  per  day  in  the  first  age,  one  hundred  and  t\rejity 
pounds  in  the  second,  two  hundred  and  eighty  pounds  in  the  third,  and 
six  hundred  pounds  in  the  fourth  and  fifth.  During  the  last  two  ages 
they  should  be  fed  at  night,  as  well  as  in  day-time. 

The  cocoonery  should  be  dry,  sweet,  well  ventilated,  roomy,  \ranr, 
equable  in  temperature,  and  well  lighted,  but  none  of  the  worms  should 
be  exposed  to  the  rays  of  the  sun.  When  spinning  time  comes,  the 
worm  prefers  darkness.  Some  smaU  twig-like  niaterial,  with  spaces 
about  an  inch  wide,  should  be  provided.  WiUow  branches,  dry  mu^ 
or  wheat  straw  will  do.  If  straw  is  used,  it  should  be  cut  about  a  foot 
or  a  foot  and  a  half  long,  tied  together  in  bunohes  at  the  ends,  and 
pressed  endwise  together,  until  the  stalks  are  separated  suflSciently  in 
the  middle.  The  largest  and  finest  cocoons  should  be  saved  for  breeding. 
The  poorer  ones,  intended  for  silk,  are  killed  by  exposing  them  to  tk 
rays  of  the  sun  for  four  days,  in  California ;  but  in  Europe,  the  sun  w 
not  powerful  enough,  and  they  are  roasted  in  an  oven,  which  sometimes 
seriously  injures  the  quality  of  the  silk,  even  when  mncli  care  is  taken 
to  prevent  excessive  heat. 

JAPANESE  WORMS. 

We  have  referred  only  to  the  breeding  of  the  "old  French '^  wonnSi 
which  make  tJie  finest  cocoons.  The  best  of  these  have  sold  at  twenty 
five  francs  i)er  pound,  while  the  Japanese  are  worth  only  ten  francs.  A 
Californian,  traveling  in  Europe,  had  taken  a  couple  of  the  old  French  co- 
coons with  him ;  and  at  Lyons  he  showed  them  to  a  manufacturer,  and 
wanted  to  know  the  value  of  such  cocoons  by  the  quantity.  Before  be 
had  finished  his  sentence  the  Frencliman  seized  them,  called  his  liienf' « 
to  admire  them,  and  said  that  the  country  which  could  produce  these  i^ 
quantity  had  better  wealth  in  its  valleys  than  in  its  mines.  Eiiroi* 
had  nothing  equal  to  them.  The  Californian  found  that,  if  he  ^ninted 
the  attention  and  hospitality  of  a  French  silk  manufacturer,  he  had  only 
to  show  these  cocoons ;  they  made  friends  for  him  on  every  side. 

But  the  Japanese  silk- worms  can  be  bred  at  less  expense,  ^' 
cause  four  or  five  crops  can  be  grown  in  a  year.  D.  F.  HaU.  in  1808,  ot 
San  Gabriel,  had  four  crops,  and  says  he  could  have  haa  five.  The 
French  wonns  have  been  bred  so  as  to  have  only  one  crop,  though  pro^ 
ably  two  could  be  produced  without  any  inconvenience,  or  injury  to  tie 
quality  of  the  silk.  The  silk-grower  can  contiX)l  by  the  degree  of  teat 
the  time  when  the  eggs  are  to  be  hatched ;  so  he  can  have  many  or  fe^ 
crops  at  his  pleasure.  For  the  production  of  numerous  crops  the  clim»^^ 
of  California  is  peculiarly  favorable,  on  account  of  the  long,  cloudless, 
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ann,  dry  season,  whieh  lasts  from  tiie  1st  of  April  till  the  1st  of  Decern- 
»r,  a  period  of  eight  months,  daring  which  the  mulberry  will  ftiniish 
1  abundance  of  leaves.  The  cat^pmar  requires  food  for  about  tliirty- 
ro  days,  and  there  is  enough  time  in  eight  months  for  feeding  four  or 
re  generations. 

Mr.  Prevost  has  expressed  some  fears  that  the  anxiety  to  produ<jc 
rc'at  numbers  of  e^gs,  and  to  make  tlie  largest  possible  profit  within  a 
lort  time,  may  leaa  some  of  &e  silk-growers  to  breed  their  wotius  care- 
ssly,  so  that  the  eggs  will  become  diseased,  and  the  silk  ]>oor. 

STATB  PBEKHTHS. 

Tlie  legislature  of  California  has  offered  several  prizes  to  tlie  piontH^i- 
Ik-growers  of  the  State.  An  act  passed  in  1862,  promised  $2,000  for 
ic  first  ten  bales  of  raw  silk  of  one  hundred  pounds  each,  and  for  the 
rst  hundred  bales  of  the  same  size  $5,000 ;  but  it  was  perceived  Uiat 
t^ards  should  be  offered  first  for  cocoons  and  mulberry  trees ;  so  an- 
iter  act  was  passed  in  1866,  providii^g  that  $250  should  be  paid  out  of 
le  public  treasury  for  each  plantation  of  5,000  mulberry  trees  of  the  age 
'  two  years,  and  $300  for  the  production  of  each  100,000  silk  cocoons, 
lie  act  was  to  remain  in  force  for  four  years,  and  if  it  had  been  left  on 
te  statute-bpok,  it  might  have  bankrupted  the  State,  at  least  if  the  in- 
rpretation  of  some  of  the  silk-growers  had  been  accepted.  One  demand 
is  filed  for  $50,000,  by  a  gen&man  who  claimed  that  he  had  two  hun- 
ed  plantations  of  mulberry  trees;  whereas,  in  fact,  he  had  only  a  nurs- 
y  of  a  few  acres,  in  which  there  may  have  been,  as  he  asserted, 
)00,000  mulberry  plants  two  years  old,  but  there  was  no  proper  plant- 
ion,  in  which  the  trees  should  be  seven  or  eight  feet  apart,  and  much 
»  two  hundred  plantations.  The  demand  was  rejected,  and  sev^^l 
bers  similar  in  character  were  not  presented,  though  they  would  have 
en  if  there  had  been  any  hope  of  success.  In  1868  the  Icgi^ature  re- 
sded  the  law  of  1866,  and  enacted  another,  which  offers  $250  for  5,000 
more  mulberry  trees  two  years  old,  planted  in  suitable  form  and  at 
oper  distances  for  permanent  silk  culture,  and  $300  for  each  100,000 
coons ;  these  prizes  to  be  iKiid  cody  fo  those  persons  who  do  not  make 
y  claim  under  the  act  of  1866,  and  for  trees  two  years  old,  or  cocoons 
on  before  the  2d  of  AprO,  1870.  The  effect  of  this  last  act  has  been 
give  a  considerable  stimulus  to  the  production  of  cocoons,  a  premium 
$300  for  100,000  being  a  large  consideration,  especially  for  the  Japan- 
B  cocoons,  of  which  four  crops  can  be  made  in  a  year.  The  State  may 
ve  to  pay  out  $15,000  or  $20,000  in  these  premiums.  The  amount 
id  for  the  plantations,  howevpr,  will  be  small,  for  there  is  not  one  of 
e  acres,  two  years  old,  in  proper  condition  for  permanent  silk  culture 
the  State.  Most  of  the  worms  are  fed  out  of  nurseries. 
At  a  meeting  of  the  *^  State  board  of  judges,''  held  in  Sacramento  in 
e  autumn  of  1868,  the  following  x>remiums  were  awarded  for  silk  co- 
ons: To  L.  Prevost,  of  San  Juan,  100,000  cocoons,  $300 ;  William  M. 
lynie,  of  Sacramento,  450,000  cocoons,  $1,350 ;  E.  M.  Jennings  and 
iry  Flint,  of  Sacramento,  375,000  cocoons,  $1,125.  These  awards  were 
authority  of  the  act  of  the  legislature  providing  for  the  payment  ot 
DO  for  eadi  100,000  cocoons  pranced,  no  person  to  receive  a  premiun^ 
'  any  cocoons  on  which  he  shaU  have  already  received  a  premium. 

KINDS  OF  injLBEBBY. 

Che  business  is  so  new,  and  the  men  engaged  in  it  live  so  far  apart, 
it  except  in  the  method  of  feeding,  and  the  preference  for  the  old 
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Frcneli  worm,  tlieixj  i»  little  agreement  among  them  upon  any  m^w  ideas, 
or  modes  of  working.  They  have  no  new  plans  for  cocooneries,  or  for 
cultivating  the  mulberry.  They  have  not  yet  agreed  upon  what  kiDd  of 
mulberry  thrives  best  in  the  State,  or  in  difterent  parts  of  it  They  cul- 
tivate the  Morus  multicaulis,  the  Marus  alba^  and  the  Moms  Moretti;  and 
Mr.  Prevost  thinks  that  the  first  should  be  given  to  the  young  Troms, 
and  the  second  to  the  old  ones ;  and  that  these  two,  the  Morus  muU%ca%- 
lis  and  the  Morus  albUj  are  the  only  varieties  that  should  be  grown.  He 
is  disposal  to  think,  too,  that  the  trees  should  be  kept  low  and  bushy,  so 
that  the  shoots  can  be  cut  off  conveniently  by  hand.  The  first  nurseries 
were  started  with  seeds,  but  now  cuttings  are  used,  and  they  grow  readily. 
It  is  customary  to  plant  in  rows  four  feet  apart,  and  about  a  foot  apart 
in  the  row,  with  the  exi)ectation  of  digging  up  most  of  the  plants  and 
transi)lanting  them,  or  throwing  them  away,  when  from  two  to  five  years 
old.  In  this  manner  a  large  supply  of  leaves  is  obtained  white  the  plan- 
tation is  still  young ;  and  this  has  been  an  influential  consideration  in 
California.  The  present  high  price  of  eggs  may  not  last  long,  and  the 
prizes  offered  by  the  legislature  will  be  got  only  by  those  who  make  ex- 
traordinary efforts  at  the  start. 

The  cuttings  are  made  with  three  eyes  each,  and  for  nursery  pnr 
poses  they  are  planted  in  rows  four  feet  apart,  and  six  inches  apart  in 
the  rows."  The  ground  should  be  weU  cultivated,  and  kept  clear  of  weed& 
About  eight  tons  of  leaves  can  be  gathered  the  first  year  from  the  acre, 
and  thirty  tons  the  second  year,  according  to  Mr.  Haynie,  of  Sacramenta 
The  leaves  on  a  shoot  must  not  all  bo  picked  off*;  at  le^ast  three  at  the 
end  or  top  must  be  left.  In  a  proiK3r  soil  and  a  favorable  season, 
the  tree  will  have  as  many  leaves  ten  days  after  having  been  plucked 
as  it  had  before.  A  moist  soil  is  necessary'  to  start  the  growth  of  the 
cuttings;  and,  after  the  tree  is  several  years  old,  it  will  stand  the  water 
as  well  as  the  willow.  It  is,  therefore,  in  no  danger  of  being  destroyed 
by  occasional  overflows.  Nurseries  can  be  started  from  the  seeds,  but 
the  young  j^lants  must  be  shielded  from  tlie  sun  and  frost,  and  carefiilly 
watered  lor  (bur  or  six  weeks. 

SILK  MANUl'ACf  UEE  IN  CALIFOBNIA. 

A  company  was  formed  to  erect  a  silk  factory  at  San  Jose,  OaUlbmia, 
two  years  ago,  and  some  silk-looms  were  imported;  but  the  stockholders 
could  not  agree,  and  the  project  was  abandoned. 

Mr.  Joseph  Newmann,  who  ha^  the  machinery,  proposes  to  erect  a  fac- 
tory in  San  l^ancisco.  He  has  woven  several  pieces  of  silk  from  im- 
ported material ;  but,  until  the  summer  of  1868,  no  one  wa^  found  in  the 
State  capable  of  throwing  or  reeling  the  silk  properly ;  and  no  sufficient 
supply  for  manufacturing  puq^oses  has  been  reeled.  The  reeling  is  an 
important  part  of  the  silk  industry,  and  much  of  the  superior  excellence 
of  the  French  silk  is  due  to  the  skill  and  care  of  the  reelers.  Thereders 
and  weavers  will  soon  be  found  in  California,  after  large  cocooneries  arc 
established. 

THE  LYONS  SILK  COMMISSION. 

The  i*eport  of  the  French  silk  commission  for  the  season  of  1868,  is  a 
document  of  interest  to  those  engaged  in  sericulture.  GHiis  commission 
was  instituted  some  jears  ago  by  the  French  government,  with  a  view 
to  testing  the  best  methods  of  conducting  cocooneries,  ascertaining  the 
nature  and  causes  of  disease  in  worms,  and  experimenting^  upon  foreign 
and  domestic  species,  to  discover  their  relative  values. 


SILK   CULTUKE.  301 

The  cominisiiiou  wa«  cbaiged  especially  to  osceilaiu  if  it  were  poasible 
to  conquer,  or  at  least  to  weaken,  the  disastrous  scourge  which  has  pre- 
vailed among  the  native  species  of  worms  for  the  last  twenty  years,  and 
which  has  seriously  threatened  the  existence  of  silk  culture  in  France. 
Everyfacility  was  given  to  the  commission  for  carrying  on  its  researches. 
The  minister  of  agriculture  having  ofiered  premiums  to  small  breeders, 
charged  the  comjnission  with  their  surveillance,  and  the  reception  of 
tbeir  reports  of  investigation  and  experiments.  The  extensive  cocoon- 
eries directed  by  the  commission  for  ten  years  were,  in  the  season  of  1868, 
wholly  abandoned,  and  breeding  and  experiments  conducted  in  a  large 
stracture,  newly  built,  which  had  never  sheltered  a  single  sUk-worm. 

Every  measure  was  taken  to  promote  a  thorough  ventilation,  yet  so 
regnlated  that  the  worms  would  not  be  exposed  to  cold  when  the  tem- 
perature suddenly  changed.  After  the  second  molting,  the  worms  were 
placed  upon  shelves^  constmcted  of  hurdles  of  esparto,  (Macrochloa  teTiacis- 
Mid^J  constructed  m  a  manner  that  i)ermitted  a  thorough  circulation  of 
air.  They  were  unbedded  frequently,  by  hand  and  by  the  aid  of  nets. 
The  commission  state  in  their  report  that  in  the  beginning  of  the  experi- 
ments for  the  season,  the  leaves  used  never  manifested  a  better  condition 
of  freshness,  firmness,  and  fine  growth,  the  only  regret  being  that  they 
scarcely  had  apx)eared  before  they  showed  a  development  which  the^ 
OTdiaanly  reach  by  much  slower  progress.  This  was  due  to  an  imusuai 
ehoDge  of  weather.  On  the  1st  of  May  it  was  cold,  and  the  buds  were 
scarcely  perceptible,  and  on  the  8th  the  leaves  were  fully  developed 
under  tiie  influence  of  a  sudden  warmth.  The  resulting  inconveniences 
were,  that  the  leaves  prematurely  hardened  while  the  silk-worms  were 
r^t  too  young  to  pierce  them  easily ;  and  those  eggs  which  had  been 
porpos^y  retarded  in  hatching,  lest  vegetation  might  not  be  sufficiently 
sidvanoed,  could  have  been  hatched  ten  days  earlier  without  disadvan- 
Uge— early  hatchings  afibrding  better  promise  of  success  than  those 
d&yed. 

DUeases  of  the  siUc'tcomu — ^lu  addition  to  the  carefully  conducted 
experiments  in  its  OAvn  extensive  nursery,  the  conunission  extended  its 
observations  to  those  of  twenty-two  competitors  for  the  premiums 
offered  by  the  minister  of  agriculture,  and  closely  followed  the  processes 
in  many  others.  These  coUected  observations  necessarily  enabled  tixe 
commission  to  present  a  number  of  facts  and  conclusions  of  great  prac- 
tical importance  to  silk-growers. 

In  the  year  18G8,  it  was  found  that  the  silk-worm  disease  presented  an 
^tirdy  diflferent  character  from  that  of  previous  years.  The  pihrine^ 
foim^ly  the  cause  of  so  much  havoc  in  nurseries,  scarcely  showed  itself. 
Out  of  forty  or  fifty  nurseries  examined,  two  only  showed  any  signs  of 
the  disease.  Fehine  is  indicated  by  black  spots  on  the  worm,  and  the 
(Randal  Uppendage  looks  as  if  it  had  been  burned.  M.  Pasteur,  a^er 
loDg  and  carefid  expeiiments  has  established  the  fact  that  corpuscles 
5U«  a  symptom  of  pebrine,  and  by  excluding  each  moth  invaded  by  cor- 
puscles from  the  production  of  eggs  he  almost  succeeded  in  regenerating 
the  race  of  silk-worms. 

The  disease  to  which  the  majjority  of  fuihu^es  was  attributed  in  that 
Reason  was  the  "  blight,"  (flacherie,)  or  death  by  fading  or  withering, 
tn  most  eases  the  symptoms  commence  with  a  kind  of  numbness;  the 
rorms  cannot  eat,  but  show  a  disposition  to  leave  the  tables,  wandering 
m  the  edges  as  if  to  escape ;  finally,  they  die,  having  ever^*^  appearance 
f  health.  This  disease,  which  has  prevailed  more  or  less  every  year, 
las  been  considered  accidental,  produced  by  the  weather,  by  qualities 
f  food,  kind  of  ventilation,  or  otlier  occasional  cause. 
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On  account  of  its  universality  in  the  year  1868,  and  the  ahnost  xam- 
imons  reports  that  it  was  the  porincipal  cause  of  all  the  failures,  the 
commission  arrive  at  the  conclusion  tliat  the  disease  is  not  dependent 
upon  merely  local  or  accidental  causes.  It  was  found  that  the  disease 
ap]>eai*ed  in  dififerent  ^aces,  at  different  times,  under  entirdy  dif erect 
conditions.  In  1867,  tiie  disease  was  attributed  to  the  wet  and  odd  sea^ 
8011 ;  but  in  the  following  year,  warmth  and  drought  predominating,  its 
ravages  were  greater  than  ever.  The  malady  would  therefore  seem  to 
be  contagious,  and  is  assuming  alarming  proportions.  To  such  an  ei 
tent  did  blight  prevail  in  the  year  under  review,  that  the  commission  is 
obliged  to  acknowledge  that  French  and  Italian  silk  production  \ras 
imiwrtant  only  by  reason  of  the  introduction  of  eggs  from  Japan.  The 
commission  therefore  strongly  urge  the  French  sUk-wonn  breeders  to 
j>i*ovide  themselves  with  eggs  of  the  Japanese  species  of  the  best  qual- 
ity, of  which  Italy,  Spain,  and  even  Syria  procure  large  supplies. 

Tlie  conmiission  is  not  without  hope  that  science  will  eventually  res- 
cue the  French  species  irom  the  destruction  threatened  by  the  fearfully 
prevalent  malady  of  "  blighf 

Concluding  this  branch  of  the  subject  the  commissioners  say : 

"  If  we  may  trust  the  numerous  reports  of  those  who  say  tiiey  have 
found  sure  means  of  success,  we  should  be  tempted  to  believe  that  re 
shall  speedily  reach  the  end  of  this  ill-fated  period,  which  has  continned 
for  twenty  years ;  but  your  commission,  to  whose  knowledge  a  multi- 
tude of  facts  has  come  concerning  all  points  of  silk  culture,  still  ad- 
heres to  the  opinion  that,  as  it  appears  certain  districts  have  been  aban- 
doned by  the  scourge,  and  the  locality  seems  to  have  more  inflnenoe 
ux>on  the  success  of  breeding  than  the  choice  of  eggs,  the  malady  ia  still 
far  from  being  expelled.  For,  if  we  may  depend  upon  the  informatioa 
which  has  reached  us,  the  same  eggs  chosen  and  incubated  under  tlie 
direction  of  M.  Pasteur,  which  have  perfectly  succeeded  in  certi^  dis- 
tricts, as  for  example  in  the  departments  of  Var  and  the  Lower  Alps, 
have  not  had  anything  like  such  happy  results  in  other  localities." 

Corpuscles. — ^The  commission  gave  close  attention  to  microscopical 
studies.  About  four  hundred  observations  were  made  and  registered, 
each  of  which  was  submitted  to  a  series  of  nineteen  or  twenty  examina- 
tions. These  gave  convincing  proof  that  by  far  the  larger  portion  of 
moths  without  corpuscles  emanated  from  successful  bree&igs,  and  that 
corpuscular  moths  were  derived  mainly  from  partially  successful  breed 
ings.  As  indicated,  there  were  exceptions.  Some  of  the  most  success 
fill  breedings  showed  moths  corpuscular  in  a  very  high  degree,  while  on 
the  other  hand,  breedings  which  had  proven  failures  produced  moths  j 
entirely  firee  from  corpuscles.  The  results,  therefore,  cannot  be  adduced 
as  positive  facts  from  which  to  draw  absolute  conclusions. 

i^nccessful  methods. — ^A  number  of  examples  are  given  of  novel  meth 
(xls  i>racticed  by  breeders,  which  have  resulted  satiirfactonly.  Compar 
\u*x  these  methods,  many  of  them  will  be  found  ^ametrically  opposite. 
vol  producing  equally  good  results.  It  is  therefore  thought  that,  l\v 
rlijssilyiug  and  generabzing  these  means,  it  may  not  be  impossible  to 
f.-rablish  a  system  whose  broad  principles  will  still  allow  latitude  t<' 
individual  eftbrts  and  theories.  One  breeder  succeeded  by  hatcliinr 
\  <ry  early  in  the  season,  in  the  beginning  of  April,  and  feeding  the 
.\r.!m.<]r  worms  with  leaves  of  the  snake-weed.  They  were  fed  iiifiv^ 
<|ii<'ntly,  but  did  not  seem  to  be  much  inconvenienced  thereby ;  when 
tli(»  leaves  became  abundant  they  grew  rapidly.  From  the  10th  to 
rlu^  lilth  of  June,  forty-seven  grams  (the  gram  is  equsd  to  15.^ 
^^rains)  of  eggs  of  African  origin  yielded  120  kilos^iams  (a  kilogram 
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eqaal  to  2J204737  pounds)  of  beantifiil  cocoons.  These  worms  had 
ed  two  months  and  a  half,  whereas  forty  to  forty-fiye  days  are  generally 
owed  to  their  worms  by  breeders.  The  theory  of  this  breeder  is,  that 
3  organs  of  life,  on  account  of  the  longer  time  allowed  for  their  develop- 
jnt,  acquire  greater  strength,  which  enables  the  worms  later  in  the 
ison  to  resist  evil  influences. 

Another  breeder  moves  his  worms  from  one  place  to  another.  The 
jrms,  hatched  and  nursed  up  to  their  second  molting,  arc  removed 
a  distant  jwint,  and  cared  for  until  the  end  of  the  thiixl  moltiug. 
ifore  the  fourth  molting  they  are  again  removed  to  a  place  havin":  a 
irUiem  exposure,  where  they  finish  their  cocoons  favorably.  Ten 
ams  of  eggs  yielded  about  seventeen  kilograms  of  cocoons  of  excellent 
lality. 

M.  Roland,  of  La  Guillotifere,  conducts  his  breeding  in  a  low- vaulted 
om,  receiving  light  from  only  one  large  aperture.  This  gentleman, 
>ticing  that  the  worm  excrements  emitted  ammoniacal  exhalations, 
luch  he  considered  detrimental  to  their  health,  neutralized  them  by 
tious  vapors  obtained  by  the  decomposition  of  azotic  acid  with  iron, 
lis  vapor  was  employed  at  each  molting.  For  the  twelve  years  during 
bicli  he  has  practiced  this  method,  he  has  been  invariably  successful. 
The  Messrs.  Perret,  at  St.  Fond,  also  use  acid  vapors.  During  the 
lee  years  in  which  they  used  the  vapors  of  hydrochloric  acid,  they  had 
tmplete  success. 

Still  another  breeder,  believing  that  his  worms  would  be  better  pro- 
cted  firom  late  cold  weather  by  slower  hatching,  does  not  bring  out  his 
fgs  mitil  about  the  9th  or  lOt^  of  May.  The  progress  of  his  exi)eri- 
ent  is  perfect  and  rapid,  and  in  thirty-five  days  he  has  very  beautiful 
looons — five  grams  of  eggs  yielding  nine  kilograms  and  seven  hundred 
id  fifty  grams  of  cocoons. 

M.  Langier,  a  leading  silk-grower  in  St.  Georges  de  Reneins,  obtains 
)od  results  in  making  daily  selections  in  his  cocoonery.  Worms  which 
)not  show  the  most  perfect  health  are  carefully  removed.  He  asserts 
lat  his  method  is  infallible  and  in  the  end  economical.  He  also  feeds  his 
onns  with  mulberry  leaves,  the  branches  of  which  have  absorbed  the 
inciple  of  tannin  from  immersion  in  quercitannic  acid  mixed  with 
Iter ;  hoping,  by  this  means,  to  impart  strength  and  vigor  to  the  worms. 
)me  he  feeds  with  leaves,  the  stems  of  which  have  been  plunged  into 
^eak  solution  of  iodine. 

The  commissioners  declare  it  their  purpose  to  follow  up  these  methods 
d  experiments  with  care  in  the  futuie,  premising  that  they  need 
yet  the  sanction  of  time  and  success  to  be  declared  of  real  value. 
Egg  producthtu — ^The  commission  exercised  great  care  in  the  choice  of 
gs.  Before  cocoons  were  purchased,  they  were  submitted  to  micro- 
)pic  observation,  and  only  the  best  chosen.  The  eggs  having  been 
(1,  the  moths  were  examined  through  the  microscope,  and  the  eggs  of 
rpiiRcular  moths  put  aside,  as  not  lulfllling  the  conditions  necessary 
^^ood  breeding.  Several  lots  of  the  native  species  yielded  good  results, 
e  Japanese  cocoons  succeeded  so  well,  that  it  was  thought  that  the 
;?s  might  maintain  their  good  qualities  for  several  years. 
M.  Tabet,  a  rich  proprietor  in  Lebanon,  Syria,  in  a  letter  addressed  in 
»  commission,  states  that  the  eggs  from  C;^T)rus,  Candia,  and  Egyi>t, 
^"ing  failed  in  1863,  in  consequence  of  disease,  Japanese  eggs  were 
rodnced  with  good  results.  The  cocoons  were  not  rich  in  quality, 
een  to  twenty  kilograms  of  them  scarcely  yielding  one  kilogram 
silk ;  but  after  five  years  of  reproduction,  this  species  has  become 
:limated,  and  steadily  improves.    The  cocoons  have  increased  in  size 
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and  tbe  quality  of  silk  is  finer.  In  tlieir  foiuth  year  of  reproduction, the 
cocoons  of  Japanese  origin  returned  one  kilogram  of  silk  for  every 
twelve  kilograms  of  cocoons.  This  is  cited  as  a  return  equal  to  the 
most  advantageous  the  French  species  can  realize.  11  is  asserted  by  the 
commission  that  in  all  their  experiments  during  the  season  of  1868,  only 
the  eggs  directly  imported  from  Japan  yielded  satisfactory  and  complete 
results.  Three  boxes,  containing  from  sixty  to  seventy  grams  of  e^gs, 
produced  110  kilograms  500  grams  of  i)erfect  cocoons,  there  being 
among  them  not  more  than  from  ten  to  twelve  per  cent,  of  double  ones; 
while  other  importations  of  this  species,  this  year  especially,  gave 
twenty  to  forty  per  cent,  of  double  ones.  This  is  one  of  the  greatest 
inconveniences  of  the  species.  But  the  good  results  in  the  case  of  the 
three  boxes  was  due  to  the  care  and  precautions  taken  at  the  momentof 
climbing,  in  preventing  tlie  moths  from  clustering  at  the  foot  of  the  brush. 

Finally,  as  the  result  of  their  investigations  for  the  season  of  1868,  the 
commission  set  out  the  following 

Conclusions. — 1.  The  yield  in  France  has  been  this  year  (1868)  rather 
above  than  below  that  of  last  year;  perhaps  one-fourth  of  an  ayerage 
crop. 

2.  The  greatest  part  by  far  of  the  French  production  has  been  real- 
ized from  cocoons  of  Japanese  origin. 

5.  The  regeneration  of  the  French  species,  though  showing  marks  of 
improvement  in  some  districts,  is  yet  very  far  from  being  complete  and 
general. 

4.  The  silk  cultivation  in  France  is  not  as  yet  out  of  danger  from 
disaster,  as  many  have  prematurely  pro^idaimed. 

6.  Science  must  still  continue  its  researches  for  the  pmpose  of  con- 
quering the  new  phase  of  the  disease  of  silk-worms^  which  having  suf- 
fered for  twenty  years  from  pdbrine  are  now  decimated  by  JkiAerk 
(blight). 

6.  It  is  untimely  and  even  dangerous  to  proclaim  the  discovery  of  an 
infallible  remedy  against  the  scourge,  since  such  an  imprudent  allegatiofl 
may  stop  to  a  certain  extent  the  importation  of  good  eggs  from  Japan. 

7.  French  silk-growers  would  act  wisely  in  taking  the  necessaiy 
measures  to  procure  Japanese  eggs  of  the  very  best  quality,  and,  above 
{lU,  not  to  allow  themselves  to  be  forestalled  as  they  were  last  year  by 
the  Italians,  Spaniards,  and  Syrians. 

8.  Breeders  are  strongly  entreated  to  repeat  the  exi)eriments  men- 
tioned in  this  report  as  having  obtained  good  results,  and  to  m^e  the 
success  of  their  observations  known  to  the  commission,  with  the  hope 
that  among  so  many  methods,  there  may  be  found  some  one  which  may 
be  siUfely  recommended  as  ef&cacious. 

9.  Finally,  the  attention  of  all  silk-growers  is  called  to  the  following 
recommendations : 

First.  Endeavor  to  effect  early  hatchings. 

Second.  Do  not  heat  the  cocooneries,  except  in  cases  of  urgent 
necessity.  • 

Third.  Do  not  close  up  the  crevices. 

Fourth.  Give  to  the  worms  the  freest  possible  ventilation. 

Fifth.  Never  forget  to  remove  with  the  greatest  care  worms  of  doubt- 
ful health. 

By  following  these  precepts,  breeders  will  have  done  all  in  tlieir 
power  to  obtain  success,  and  if  the  result  does  not  respond  to  tlieir 
efforts,  then,  as  long  as  the  influence  of  disease  is  unabated,  they  must 
be  prepared,  in  spite  of  all  the  care  bestowed,  for  great  uncertainty  in 
the  crops. 
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PRACTICAL  ENTOMOLOGY  FOR  FARMERS*  SONS. 


HOW  TO  COLLECT  AlfD  PBESEBTE  IlfSECTB. 

If  a^cultnral  losses  from  insect  depredations  exceed  in  amount  the 
jotsl  value  of  the  cotton  crop,  or  equal  half  the  average  value  of  the 
iom  crop,  as  some  entomologists  affirm,  it  is  time  that  young  farmers 
ihoold  learn  the  names,  study  the  anatomy,  and  investigate  the  habits, 
»f  these  prolific  pests  of  the  fhrm,  and  thus  acquire  the  means  of  limiting 
heir  reproduction,  of  accomplishing  their  destruction,  or  of  '^flanking'' 
heir  movements  as  to  tJie  time  and  manner  of  their  attacks.  Much 
Day  be  done  in  these  directions,  and  more  can  be  learned,  as  observers 
ud  experimenters  in  practical  entomology  increase  in  numbers  and 
dvance  in  the  practical  application  of  this  branch  of  natural  science. 

How  shall  the  boys  of  ttie  fiorm  commence  such  a  workt  First  in 
rder,  the  elementary  principles  of  entomology  should  be  studied;  then 
tie  practical  labor  of  making  a  working  collection  should  be  undertaken, 
rom  which  incidental  and  valuable  sulvantages  would  accrue,  even  if 
lie  threshold  only  of  the  science  should  be  passed. 

Uany  a  farmer's  boy  might  make  a  valuable  collection  of  insects  with 
alf  the  disadvantages  under  which  city  collectors  labor,  if  he  would 
uly  manifest  sufficient  interest  to  make  a  beginning,  if  ever  so  small. 
tee  of  our  leading  entomologists  first  became  interested  while  working 
k  his  tailor  bench,  by  catching  wasps  of  different  gaudy  colors^  and 
inning  them  up  around  the  waJls  of  his  shop;  and  others  have  become 
unous  witji  no  greater  beginning.  Probably  the  idea  of  entomology, 
r  of  a  collection,  has  suggested  itself  to  but  few  of  the  boys  of  tiie 
\rm;  as  one  recently  wrote,  when  about  to  commence  the  study  of 
utomology,  "I  never  supposed  a  country  boy  could  collect  insects; 
tily  those  who  have  time  for  study  and  travel."  It  is  a  great  mistake. 
^  country  boy  has  every  facility;  he  is  where  he  can  study  to  the 
reatest  advantage  the  insect  foes  with  which  he  has  to  contend,  where 
b  can  watch  them  in  all  their  changes  and  transformations,  ana  where 
b  can  not  only  aid  materially  the  agriculturist,  but  serve  the  cause  of 
-ience. 

If  farmers  in  this  country  knew  more  of  entomology,  or  were  better 
aquainted  with  ^'bugs,"  as  many  term  them,  such  knowledge  would  be 
le  means  of  saving  thousands  of  dollars  to  productive  industry  and  to 
lemselves.  One  can  hardly  realize  the  extent  of  injuries  done  by  these 
tUe  depredators;  but  the  following  estimate  from  the  American  Ento- 
ologist  of  September,  1868,  representing  more  than  the  total  value  of 
le  cotton  crop,  is  a  startling  indication  of  the  importance  of  the 
ibject:  "On  the  whole,  we  are  certainly  sx>eaking  witMn  bounds  when 
e  assert  that,  taking  one  year  with  another,  this  country  suffers 
om  the  depredations  of  noxious  insects  to  the  annual  amount  of  three 
•indred  millions  of  dollars." 

Begarding  the  writings  of  Dr.  Fitch  on  the  noxious  insects  of  New 
Ckii^  it  fo^er  states,  as  the  opinion  of  prominent  and  enlightened 
rricalturists,  that  they  had  saved  that  single  State  fifty  thousand 
^Uars  annually.  If  such  results  are  reached  through  the  efforts  of  one 
20 
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man,  what  may  not  be  accomplished  with  many  workers  in  the 
As  all  insects  are  not  iryurious,  and  as  many  are  beneficial,  it 
practical  value  to  the  agriculturist  to  be  able  to  discriminate  bei 
Mends  and  foes;  and  this  knowledge  is  learned  only  by  observiD 
habits  of  the  insects  themselves. 

A  treatise  on  entomology  is  not  here  proposed^  but  simply 
practical  hints  on  the  collection  and  preparation  of  insects,  hoping 
may  awaken  an  interest  that  will  lead  to  progressive  study  o 
interesting  science. 

Insects,  as  well  as  worms  and  crustaceans,  (lobsters,  crabs, 
belong  to  that  division  of  the  animal  kingdom  known  as  ArticulaU 
is,  composed  of  rings  or  segments.  Insects  may  be  distinguish 
having  the  body  divided  into  three  distinct  sections:  head,  thora: 
abdomen;  and  by  having  two  antennce  or  feelers,  four  wings,  and 
pairs  of  legs.  In  flies  the  second  pair  of  wings  are  wanting,  and 
few  insects  have  none  at  all.  This  class  is  most  commonly  divide 
seven  groups,  called  orders;  and  these  again  are  separated  into  fai 
tribes,  genera,  and  species.  An  insect,  after  it  is  hatched  from  th 
is  called  the  larva,  which  when  full  grown  casts  its  skin,  the 

integument  hardens,  and  it  becomes  a  jpif] 
which  stage  it  remains  till  it  has  complet 
transformation,  when  it  comes  forth  a  perEi 
sect  or  imago. 

The  .transformation  is  called  complete  wh 

changes  to  pupa  and  imago  are  signally  nn 

as  shown  in  the  accompanying  figures.    Beet 

terflies,  &c.,  are  examples.    £i  grasshoppen 

the  transformation  is  partial,  as  the  insect 

period  of  its  existence  becomes  inactive  or  < 

to  take  food,  but  grows  by  rei>eatedly  c 

its  skin,  finally  appearing  in  the  perfect 

ng.1.  Among  insects  the  females  differ  from  thei 

being  larger  and  not  so  brightly  colored ;  they  are  often  diffe: 

marked  or  ornamented,  and  generally  have  one  less  abdominal 

The  signs  used  to  distinguish  them  are  $  male  and  9  female. 

COLEOPTEBA. 

Be^^  are  distinguished  by  their  hard  bodies,  stout  jaws,  and  thick 
covers  or  elytra,  which  in  meeting  form  a  straight  line  down  the  bad 
serve  to  protect  the  second  pair,  which  are  membranous.  The  1 
called  grub8,  generally  have  six  true  legs,  and  often  a  terminal  pr 
In  the  pupae  the  legs  and  wings  are  free  or  unconfined.  Tnmaf 
tions  are  complete. 

The  collector  in  this  order  should  be  provided  with  a  net  for  swei 
grass  and  herbage^  or  for  beating  bushes;  a  collecting  box  and  se 

vials  of  alcohol,  in  which  to  kill  and  preserve  capl 
The  net  is  made  in  the  same  manner  as  the  gam 
for  butterflies,  substituting  cotton  cloth  for  ni 
The  common  net  may  be  used  for  this  purpose,  tb 
it  is  more  easily  torn  or  otherwise  damaged.  A  ^ 
Pig.  2.  net  is  particularly  useful  in  collecting  aquatic  coleoj 

It  is  made  of  grass  doth  or  some  coarse  material,  fastened  to  a  r 
foot  or  more  in  diameter.  Any  box  two  inches  deep,  that  can  be  ca 
in  the  pockety  will  do  for  a  coUecting  box.  though  for  general  colle 
it  is  well  to  have  such  a  one  as  Fig.  3,  wnich  any  carpenter  can  i 
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f  a  trifle.  A  convenient  aize  is  nine  inc^nes  long,  by  seven  wide,  and 
roinohes  deep  at  the  sides;  the  bottom 
»  be  made  rounding,  to  fit  the  small  of 
le  back.  On  one  end  is  placed  a  cushion 
»r  pins,  and  on  the  outside  of  the  cover  a 
Dcket  for  slips  of  paper^  &c.  It  should 
b  made  as  light  as  iK>ssible,  and  can  be 
yried  either  suspended  from  the  shoulder, 
lot  pouch  fEkshion,  or  fastened  to  a  belt 
round  the  waist.  Delicately  colered 
eetles,  the  goldsmith  beetle,  for  example.  Fig.  3. 

hich  is  of  a  beaatiful  metallic  yellow,  should  be  left  in  alcohol  only  long 
loagh  to  kill,  and  should  then  be  pinned  and  placed  in  the  collecting 
ox.    Sometimes,  if  not  quite  dead,  a  little  bemdne  brushed  on  the  sides  • 
fthe  body  is  necessary  to  quiet  them. 

In  setting  beetles  the  pin  is  inserted  into  the  right  elytron,  or  wing- 
»e,  so  as  to  cohie  out  beneath,  mid- way  between  the  second  and  third 
lir  of  legs,  otherwise  the  insect  is  liable  to  be  damaged.  It  is  always 
wt  to  place  the  legs  and  antennsd  in  a  natural  position,  so  that  all  the 
Ints  can  easily  be  seen.  When  it  is  desirable  to  show  the  under  wings, 
16  regular  setting  board  may  be  used.  Beetles  that  are  too  small 
»pin,  flea  beetles,  &c,  should  be  mounted  on  triangular  slips, 
iioagh  which  the  pin  can  be  thrust.  They  are  made  of  bristol 
oard,  cut  first  intx>  strips  a  quarter  of  an  inch  in  width,  and  then 
msv^rsely,  as  shown  by  tJie  dotted  lines  in  Fig.  4.  To  these, 
isects  are  fli^tened  either  by  common  mucilage,  or  a  mixture  of 
ispissated  ox  gsdl,  gum  arable  and  water;  it  should  be  thick 
lOQgh  to  hold  the  specimen  in  the  position  in  which  it  is  placed. 
Hien  there  are  duplicates  of  any  species,  it  is  well  to  set  one  or 
wo  in  position  to  show  the  under  side  of  the  body.  ^»-  *• 

Beetles  are  to  be  met  with  everywhere.    The  tiger  beetles,  CicindeUdcdj 
ihabiting  hot,  sandy  plains,  or  sunny  paths,  are  most  easily  taken  by 
llowing  them  to  alight,  and  then  suddenly  throwing  the  net  over  them, 
fround  beetles,  CaroMacc,  are  found  in  damp  places,  under  stid^LS,  stones. 
rift,  and  bark  of  trees;  a  few  are  found  upon  the  leaves  of  trees  and 
lants.    Other  families  are  aquatic,  such  as  the  whirligigs  and  divers, 
^UctdiBj  OyranidcBy  and  HpdrophilidcBj  and  should  be  t^en  by  means 
fthe  water  net.    By  dredging  the  bottom  of  ponds  and  examining  the 
lants,  &c.,  brought  up,  many  small  species  can  be  obtained.    The 
ilphid(B  (burying  or   sexton  beetles,  scavengers,  &c.)  are  found  with 
sad  animals,  and  sometimes  on  flowers.    Many  of  the  rove  beetles, 
taphylinid^Bj  are    found  in  decaying  animal  and  vegetable 
iktances;  while  some  of  the  smaller  species  live  under  bark 
id  in  ants' nests.    The  Zame^h'cames,  which  are,  distinguished 
^  their    clubbed  antennse,    JFig,  6,]    are  mostly  vegetable 
eders,  and  are  therefore  injunous.    They  may  be  collected  in 
tnmier  on  plants,  flowers,  shrubbery,  &c.     Oopris  and  allies  are 
iind  with  excrement.  The  wood-boring  BuprestidcB  may  be  seen 
\  warm  summer  days  sunning  them^ves  on  trunks  of  trees    ^^»-  *• 
on  dry  logs.    Their  allies,  EXateridm^  (springing  or  snapping  beetles.) 
^e  under  bark  or  in  rotten  wood.    The  long  slender  wire-worms  which 
s  so  much  ii\jury  in  gardens  produce  elaters.    Lightning  bngs.  Lam- 
ridcBj  in  the  day-time  are  found  upon  flowers.    OleridWj  bright,  nimble 
sects  resembling  ants,  inhabit  bumble-bees'  nests.    Oranaries  are 
rested  with  a  beetie  belonging  to  the  TmebrionidcBj  a  family  resembling 
3und  beetles,  and  like  them  found  under  stones,  logs,  bark  of  trees,  &c.; 
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some  live  in  toad-stools.  Blister  flies  are  soft-bodied  insects,  found  c 
potato  tops,  flowers  of  golden  rod,  &c.  The  CureuMonidcej  snout  beetle 
or  weevils,  infest  grain,  seeds,  or  fruits,  and  many  species  live  in  wooi 
under  bark,  or  in  plants  and  flowers.  Tbe  Lonfficiyrnesj  ia  the  larv; 
state,  are  wood  borers.  These  beetles,  which  are  among  the  largest;  < 
the  order,  can  be  collected  in  great  numbers  in  spring,  around  saw-mill 
lumber-^ards,  wood-piles,  and  in  forests;  many  species  frequent  flowei 
in  sumnier.  Flea  beeties,  OhrysomelidWy  live  in  all  their  stages  upon  tt 
leaves  of  plants.  The  CoccineJMdoBj  (laidy-birds,)  which  are  nearly  a 
beneficial,  are  useful  in  destroying  plant  lice. 

CmTHOPTERA. 

•  CoekrocLches^  crickets^  grasshoppers^  cfcc,  are  provided  with  jaws;  th 
upper  wings  are  thick  and  opaque,  while  the  large  under  ones  are  ne 
veined,  and  fold  like  a  fan.  The  transformations  are  partial,  the  larvs 
and  pup»  resembling  the  perflect  insect,  but  wanting  wifigs. 

Orthoptera  when  collected  can  be  thrown  into  aJeohol,  and  then 
allowed  to  remain  until  it  is  convenient  to  set  them,  though  a  better  waj 
is  to  kill  tiiem  with  benzine  or  ether^  and  place  immediately  in  the  collect 
ing  box.  To  save  trouble  of  pinning  in  the  fleid,  grasshoppers  may  be 
put  in  a  little  box,  each  insect  wrapped  in  a  piece  of  soft  paper  two  oi 
three  inches  square,  to  prevent  injury,  first  treating  it  to  a  generoiu 
dose  of  benzine,  which  for  convenience  should  be  carried  in  a  small  vial 
having  a  brush  fastened  inside  to  the  cork.  Orasshoppers  very  soon 
lose  their  color  when  placed  in  alcohol ;  the  delicate  under  wiugs,  whicb 
in  many  species  are  bright  colored,  become  brown  and  soiled.  j&  treated 
with  benzine,  and  immediately  pioned  and  placed  in  the  collecting  box^ 
they  are  also  liable  to  injury  by  "coming  to  life  and  kicking  their  legs 
off,'' as  collectors  are  accustomed  to  say.  "They  should  be  pinned 
through  a  little  triangular  spot  between  the  bases  of  the  fore  wlng^ 
They  are  also  often  pinned  through  the  prothorax,  or  through  tiie  ligbt 
elytro^,  as  in  coleoptera."  It  is  well  to  set  several  individuals  of  a  spe- 
cies with  the  wings  spread  as  in  flight;  some  collectors  prefer  the  wings 
set  only  on  one  side,  leaving  the  o&er  side  to  show  the  insect  at  rest 

The  insects  belonging  to  this  order  are  nearly  all  injurious  to  vege- 
tation. Cockroaches  fc^  ux>on  a  variety  of  substances  in  houses,  &(^ 
and  the  Mantes  or  "rear-horses''  prey  upon  other  iiisects.  EanrigSj 
Farficulidw,  are  nocturnal  insects,  found  hiding  by  day  in  the  leaves  of 
flowers;  they  may  be  taken  with  the  net  just  before  sunset,  when  they 
are  most  active.  Many  cockroaches,  BlattaridWj  are  found  under  stonei 
sticks,  bark  of  decaying  trees,  and  in  damp  situations.  The  fiela 
species  are  sm<aller  than  tiiose  commonly  found  in  houses.  The  walking 
sticks,  Phasmidcey  live  upon  tiie  tender  leaves  and  shoots  of  shrubbery 
and  trees,  and  very  much  resemble  dry  twigs.  Crickets,  OryUideSj  are 
found  during  the  greater  part  of  the  year  under  logs,  stones,  and  in 
sheltered  places,  such  as  old  stone  walls.  The  mole  cricket,  OryUotalf(h 
burrows  ki  subterranean  galleries  which  it  forms  in  meadows  and  swamp 
lands.  Katydids  represent  a  family  of  broad-winged  grasshoppers,  the 
LocustaricBy  nearly  all  of  which  are  green  in  color.  They  are  found  on 
the  leaves  of  trees  and  shrubbery  early  in  autumn,  and  may  be  collected 
by  beating.  Grasshoppers,  Acrydiij  are  common  everywhere  during 
the  summer  months  and  until  late  in  the  fall.  They  are  found  mo^ 
numerous  in  meadows  and  fields,  on  heaths  and  barren  rocky  hiUs,  and 
a  few  are  found  upon  bare  sandy  places,  near  streams.  As  many  ars 
swift  of  flight,  the  net  should  be  used  in  their  capture. 
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NBI7R0PTERA* 

Druifon  JlieSy  lace-wing  flies^  May-^ies^  white  antSj  dc.j  are  insects 
with  jaws,  having  four  broad  net-vemed  wings,  the  second  pair  gene- 
raJly  being  the  largest.  -  The  transformations  are  incomplete,  larvsB  and 
pups  actiye.    The  species  are  nearly -all  aquatic. 

The  insects  of  this  order  are  very  predatory,  and  are  consequently 
beneficial,  living  upon  other  insects  in  the  larval  and  perfect  stage  of 
their  existence.  The  habits  of  aquatic  larvsd  may  be  watched  in  the 
aquarium,  though  the  more  powecM  should  be  kept  from  the  weaker 
ones.  In  this  way,  with  care,  many  additions  can  be  made  to  the 
cabinet,  altogether  forming  an  interesting  as  well  as  a  profitable  study. 

During  the  warm  weather  white  ants  are  found  in  great  numbers  in 
rotten  wood,  or  in  rails  and  fence  posts,  and  under  stones.  As  they  are 
very  delicate,  they  should  be  pinned  at  once.  Gaddice  flies,  PhryganeidcBj 
in  the  larval  state  inhabit  cylindrical  cases  made  of  sticks,  sand,  &c., 
living  in  the  water,  and  feeding  upon  i^ants  and  small  aquatic  insects. 
The  perfect  insects  are  usually  found  flying  near  the  pools  in  which 
they  have  passed  their  first  stages,  and  should  be  pinned  as  soon  as 
taken  in  the  net.  The  larvse  of  ant-lions  live  in  cone-shaped  pits  in  the 
sand,  near  which  situations  the  perfect  insects  may  be  found.  They  are 
also  found  flying  near  woods.  I^use-winged  flies  are  found  upon  plants 
and  shrubbery;  and,  as  they  are  attracted  to  light,  sometimes  in  the 
evening  fly  into  houses.  The  LibellulidaSy  <^  Devil's  darning  needles,'' 
dragon  flies,  &c.,  may  be  seen  in  warm  summer  days  flying  around 
pools  of  water,  hawking  for  other  insects.  As  their  rapid  flight  makes 
^em  difiQcult  to  capture,  they  are  most  easily  taken  by  tlm>wing  the 
net  over  them  when  settled.  Dragon  flies  shoiQd  be  caught  with  the  net 
and  killed  by  brushing  with  benzine,  the  larger  kinds  placed  in  triangular 
slips  of  pai)er  or  old  envelope  vomers,  while  the  more  delicate  species 
should  be  pinned  and  put  in  the  coUeding  box.  They  are  most  numer- 
ons  near  x>ools  and  marshes,  and  in  damp  places  generally,  and  are 
attracted  to  fire  or  bright  light  at  night.  Agrion^Ue  are  the  small, 
delicate^  brilliantly  colored  species  seen  hovering  over  plants  near 
brooks,  ditches,  or  in  meadows,  suspending  themselves,  apparently 
motionless,  then  suddenly  alighting:  they  should  be  pinned  in  the 
collecting  box  as  soon  as  taken.  JEphemercBj  or  May-flies,  are  most 
-  nnmerous  in  the  evening.  Thysa/nura  is  a  wingless  species,  found  in 
numore  heaps,  among  fallen  leaves,  under  sticks,  stones,  bark  of  trees, 
and  in  damp  places.  Leptsmoy  also  wingless,  is  found  in  old  books,  in 
which  it  hides  during  the  day. 

HYBiENOPTEBJL 

Beesy  wasps.  anU^  <Cp.,  are  hard-bodied  insects,  with  four  narrow 
^embranous  wings,  of  which  the  hinder  ones  are  the  smaller,  and  a 
wd  ovipositor  or  sting  at  the  extremity  of  the  body.  The  transfbnna- 
&ns  are  complete.  The  larvse  are  footless  grubs,  though  a  few  resemble 
Caterpillars.    Pupao  have  true  wings  and  legs  free. 

In  collecting  hymenoptera  the  student  should  be  provided  with  the 
i^nal  net  and  collecting  box,  two  or  three  wide-mouthed  bottles  of  alcohol, 
^d  boxes  of  different  sizes  for  nests.  After  capturing  an  insect  it 
ehonld  be  stc^fied  with  benzine,  then  pinned  and  placed  in  t^e  col- 
lecting box,  or  thrown  into  alcohoL  S^ests  should  be  sear chea  for, 
tbat  t£eir  young  may  be  reared  and  their  habits  studiously  observed, 
especially  the  saw-flies,  gall-flies,  &c    They  may  be  found  adhering  to 
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roofs  of  buildings,  or  fastened  to  the  branches  of  trees;  bumble-bee^ 
nests  are  found  under  ground,  in  pastures  or  in  old  stumps.    The  nesti 
of  the  gall-flies  are  the  hollow  swellings  or  excrescences  seen  upon  th« 
leaves  and  stalks  of  plants.    When  ants'  nests  are  found,  the  males  and 
females  should  be  secured.    Nests  with  but  one  opening  can  be  easily 
stopped  up,  and  nest  and  contents  secured  together;  though,  wlieo 
separated  to  be  placed  in  the  collection,  the  same  numbers  should  be 
given   to   both,  as   it   is  important  to  know  the  architect  of  eacli. 
Specimens  should  be  pinned  directly  through  the  center  of  the  thorax; 
and,  where  it  is  desirable  to  expand  the  wings,  the  same  directions 
should  be  followed  as  given  for  setting  lepidoptera.    The  sucking  tube, 
or  tongue,  when  present,  should  be  pushed  forward,  that  it  may  be 
easily  examined.    It  is  also  well  to  set  the  legs  and  antennse  Id  a 
natural  position.    Duplicate  specimens  should  be  preserved  in  vials  of 
alcohol,  with  the  catalogue  number  written  in  ink  upon  parchment 
labels,  as  it  is  oft^n  necessary,  in  determining  si)ecies,  to  examine  the 
different  parts  of  the  body. 

Many  of  the  hymenoptera  are  to  be  found  upon  flowers.  Carpenter 
bees  drill  holes  in  wood  of  fence  posts,  &c.,  in  which  their  eggs  are 
deposited  in  masses  of  pollen.  The  mason  bee  constructs  clay  tubes 
several  inches  in  length,  with  from  three  to  eight  cells,  laying  a  singlfl 
egg  in  each.  Others  make  their  nests  in  sand  banks,  or  in  hidd^ 
cavities  in  logs,  &c.  Many  of  the  social  wasps  may  be  taken  in  tlieir 
papery  nests,  found  pendant  from  the  eaves  of  buildings  or  from  branches 
of  trees,  while  the  solitary, wasps,  which  build  nest«  of  sand,  storing 
them  with  caterpillars,  spiders,  ana  other  insects,  are  found  in  variouB 
situations.  The  wood- wasps  are  of  moderate  size,  and  are  often  seen 
resting  on  leaves  in  the  sunshine.  The  several  families  of  sand- wasps, 
mud-daubers,  &c.,  build  their  nests  in  the  earth,  or  form  clay  cells, 
such  as  are  frequently  observed  adhering  to  the  rafters  of  bams  or  in 
other  sheltered  places.  The  industrious  little  ants  belong  to  this  ordff ; 
there  are  some  which  excavate  galleries  in  stumps,  though  most  of  the 
species  burrow  in  the  ground.  The  Chalcis  flies  are  beautiful  green  (S 
metallic-colored  insect,  and  may  be  eoUected,  during  summer,  opon 
flowers.  The  Ichneumon  flies,  which  are  parasitical,  tenanting  and 
foraging  on  other  insects,  are  most  common  in  summer  upon  umbel- 
liferous flowers.  Many  of  the  smaller  species  conflne  their  attacks  to 
the  eggs  of  other  insects.  Chall-flies  produce  the  swellings  often  sees 
upon  leaves  or  stalks  of  plants,  which  when  opened  are  found  to  contain 
one  fleshy  footless  grub.  The  boring  saw-flies,  a  family  of  rather  rare 
hymenoptera,  pass  their  lives  as  borers  in  the  trunks  of  trees.  The 
species,  few  in  number,  fly  in  the  latter  part  of  summer,  and  make  a 
buzzing  noise.  Saw-flies  very  closely  resemble  lepidoptera,  especially 
in  the  larval  state,  and,  being  leaf-eaters^  they  have  been  termed  felse 
caterpillars.    The  perfect  insects  also  fly  m  summer. 

• 

LEPIDOPTEBA. 

Butterflies  and  moths — Insects  without  jaws,  having  the  maxiliie  pro- 
longed into  a  spiral  sucking  tube,  the  wings  broad  and  covered  ^itb 
dust-like  scales.  The  transformations  are  complete.  The  lan'a?  are 
provided  with  six  true  legs,  and  from  one  pair  to  five  of  Mae  or  pro-legs- 
The  pupa  is  generally  inclosed  in  a  cocoon,  (except  butterflies,)  and  has 
the  legs  and  wings  soldered  to  the  breast. 

This  order  has  been  divided  into  three  groups,  called  diurnal,  crepns- 
eular,  and  nocturnal  lepidoptera,  or  butt^flies,  sphinges,  ana  motb. 
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Fig.  «. 


Butterflies  are  distinguished  from  moths  by  having  the  antennae  knobbed 
or  thickened  at  the  end;  Tvhile  the  ant^nnse  of  hawk-moths  are 
tWckened  in  the  middle,  those  of  moths  are  either  simple  or  feathered. 
As  these  are  the  most  delicate  of  all  insects  they  should  be  carefully 
handled,  to  avoid  injuring  the  specimen  by  rubbing  the  dust  or  scales 
from  the  wings.  They  are  most  easily  captured  with  a  gauze  net,  after 
which  they  may  be  killed  with  benzine  or  ether,  or  by  sUghtly  pinching 
the  thoi-ax,  taking  care  to  have  the  wings  folded  together  over  the  back 
then  i)inned  and  placed  in  the  collecting  box. 

In  making  a  net  the  ring  or  frame  should  be  from 
twelve  to  eighteen  inches  in  diameter,  of  heavy  brass 
wire,  secured  to  the  socket  which  receives  the  rod,  and 
bound  with  coai'se  cotton  cloth;  to  this  a  bag  made  of 
Swiss  muslin  or  silk  gauze  is  sewed.  In  the  annexed 
cnt  the  best  shape  is  given.  The  rod  should  be  at  least 
five  feet  long,  and  not  too  heavy  to  use  with  one  hand. 
When  the  collecting  box  is  full,  or  when  large  speci- 
mens are  obtained,  it  is  best  to  make  use  of  triangular 
paper  envelopes,  or  better,  old  envelope  comers  of 
sufficient  size,  in  which  the  specimens  are  placed  in  the 
position  shown  by  Figure  7;  the  edge  is  then  folded 
OTer,  and  the  whole  slipped  into  the  pocket  of  the  collecting  box. 

Butterflies  are  most  abundant  by  roadsides, 
in  fields  and  meadows,  and  a  few  species  in 
woods.  Sphinges  fly  just  at  dusk,  and  may  be 
taken  in  the  vicinity  of  flower  beds.  On  warm 
Bummer  evenings,  with  a  bright  light  and  open 
windows,  many  ^ecies  of  night-flying  moths 
may  be  taken.  A  slight  tap  on  the  thorax  with 
aroler  is  sufficient  to  kill  them.  City  collectors 
may  make  valuable  additions  to  their  cabinets 
by  visiting,  at  difi'ercnt  hours  of  the  night,  the 
street  lamps.  Not  only  are  many  comparatively 
rare  moths  taken  in  this  way,  but  a  variety  of 
odier  insects,  especially  beetles.  An  excellent 
method  for  out-door  collecting  is  to  spread  a  sheet  where  there  are  trees, 
placing  in  the  center  a  bull's-eye  lantern;  the  light  will  attract  the  speci- 
mens, which  are  more  easily  seen  by  means  of  the  sheet,  and  are 
then  taken  in  the  net.  Some  collectors  have  used  a  mixture  of  rum, 
sugar,  and  molasses,  of  the  consistency  of  -treacle,  as  a  means  Oa 
at&acting  nightflying  moths;  and  it  is  said  the  bait  may  be  used 
from  March  to  October  with  success.  *'The  mixture  is  taken  to 
the  woods,  and  put  upon  the  trunks  of  trees  in  patches  or  stripes  just 
at  dusk.  Before  it  is  dark  some  moths  arrive,  and  a  succession  of  comers 
continues  all  night  through.  The  collector  goes,  soon  after  dark,  with  a 
bull's-eye  lantern,  a  riuff  net,  and  a  lot  of  large  piU  boxes.  He  turns  his 
Kght  full  on  the  wetted  place,  at  the  same  time  placing  his  net  under- 
lieath  it  in  order  to  catch  any  moth  that  may  fall.  The  best  nights  are 
those  which  are  warm,  dark,  and  wef 

,  For  collecting  very  smaU  moths,  in  excursions,  a  wide-mouthed  bottle 
is  necessary,  in  the  bottom  of  which  a  piece  of  cotton,  saturated  with 
benzine,  has  been  placed,  covered  with  a  little  dry  cotton,  to  prevent  the 
^gs  from  becoming  soiled.  When  a  capture  has  been  made,  insert  the 
bottle,  open-mouthed,  into  the  folds  of  the  net;  in  this  the  moth  will  fly 
for  escape;  then,  by  placing  the  hand  over  the  opening  of  the  bottle,  it 
can  be  withdrawn,  and  the  insect  placed  in  the  collecting  box  as  soon 
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as  overcome  by  the  fumes  of  benzine.  Clemens  gives  the  following  direc- 
tions for  the  same:  After  taking  the  moth  in  the  net,  '^  by  elevating  the 
hand  through  the  ring,  or  on  a  level  with  it,  a  common  cupping  gb^  of 
about  two  inches  in  diameter,  or  a  wine-glass  carried  in  the  pocket,  ia 
placed  on  the  top  of  the  left  hand  over  the  constricted  portion,  the  grasp 
relaxed,  and  the  insect  permitted  to  escape  through  the  opening  into  ite 
interior;  the  glass  is  then  closed  below  by  the  left  hand  on  the  outside 
of  the  net,  and  may  be  transferred  to  the  top  of  the  collecting  box,  when 
it  can  be  quieted  with  chloroform." 

In  setting  a  butterfly  or  a  moth,  insert  the  pin  iuto  the  thorax, 
holding  the  insect  between  the  left  thumb  and  fore  finger,  with  the 
wings  partly  folded  back,  and  gently  push  it  through,  leaving  about 
three-eighths  of  an  inch  to  hold  it  by;  then  place  in  the  setting  board, 
being  careful  to  have  the  pin  perfectly  upright  in  the  cork;  <&awtJie 
wings  forward  into  a  natural  position,  and  secure  each  with  a  small  pin 
near  the  body;  then  cover  with  card  or  thin  pieces  of  glass,  though  in 
the  second  board,  described  below,  thread  is  used,  wound  many  times 
around  the  block,  which  can  then  be  set  on  edge  in  any  out  of  the  way 
place.  When  glass  is  used,  a  slight  jar  may  injure  a  whole  board  of 
insects;  for  this  reason  it  is  not  as  good  a  plan  as  the  thread  arrangement 
In  the  accompanying  sketches  two  styles  of  setting  boards  are  given.    Tlw 


Pig.  8. 

first  is  made  by  fastening  two  strips  of  wood,  about  a  foot  in  length  and  an 
inch  and  a  half  in  width,  to  two  uprights  of  the  same  height,  leaving  an 
open  space  of  half  an  inch  between ;  thin  strips  of  cork  are  glued  on  under- 
neath, through  which  the  pins  are  thrust.  This  size  will  do  for  ordinary 
use,  but  for  very  large  or  very  small  moths  other  sizes  are  required. 
For  the  second  we  are  indebted  to  Mr.  Cresson,  of  Philadelphia.    It  is 

merely  a  block  of  wood  three  inches 
square  and  one  inch  thick,  with  an 
upper  groove  half  an  inch  wide  for 
the  body  of  the  insect,  and  a  lower 
one  about  the  same  width  to  receive 
a  strip  of  sheet  cork ;  before  putting 
in  the  cork,  however,  several  holes 
should  be  made  along  the  center 
Pig.  9.  of  the  groove,  just  large  enough  f(»r 

the  size  of  the  pin  used.    Both  boards  are  slightly  sloping  toward  the 
center. 
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Butterflies  generally  set  in  one  or  two  weeks;  larger  moths  require  a 

much  longer  time.  In  setting  micro-lepidoptera,  place  the  insect  on  a 
soft  surface,  such  as  blotting  paper;  carefully  insert  the  pin  into  the 
thorax,  and  push  it  through  the  paper  till  the  moth  is  in  the  right 
position  on  the  pin.  A  common  setting  board  with  a  very  small  groove 
may  be  used,  or  "a  piece  of  soft  cork  prepared  with  smooth  paper,  and 
wiUi  grooves  cut  to  admit  the  bodies;"  or  Fig.  9  may  be  made  on  a  small 
scale,  of  cork  instead  of  wood,  also  covered  with  paper.  Spread  the 
wings  in  the  same  manner  as  described  above  for  larger  species,  only  it 
is  a  much  more  delicate  operation,  and  requires  a  greater  amount  of  care 
and  patience. 

As  entomology  does  not  consist  in  simply  knowing  an  insect  in  the 
perfect  state,  or  being  able  to  give  its  scientific  name,  a  knowledge  of  its 
habits  and  transformations  is  necessary.  To  obtain  this  the  student 
should  collect  and  rear  caterpillars,  watching  them  through  their  dif- 
ferent changes,  and  closely  observing  every  particular  connected  with 
their  metamorphoses* 

The  larvse  of  moths  are  more  abundant  than  those  of  butterflies,  even 
where  the  moths  themselves  are  comparatively  scarce.  Morning  is 
the  most  favorable  time  to  collect  caterpillars.  Trees  should  be  shaken 
or  jarred,  bushes  beaten  over  the  net,  or  a  newspaper  spread  upon  the 
gipand,  the  sweep  net  used  vigorously  among  grass  and  herbage,  and 
the  tmderside  of  leaves  carefully  examined.  Many  of  the  larvss^f  micro- 
lepidoptera  are  leaf  miners;  others  draw  two  leaves  together,  feeding 
apon  the  parenchyma;  and  a  few  construct  cases,  which  they  carry 
about  with  them.  The  presence  of  "  micros"  is  indicated  by  discolored 
lines  on  the  surface  of  leaves,  in  which  these  minute  larv»  mine*  It 
may  be  ascertained  whether  the  "micro"  is  at  home  by  holding  the 
leaf  up  to  the  light;  leaves  containing  larvse  should  always  be  carried 
in  a  tight  tin  box,  to  prevent  wilting.  The  ground  under  forest  trees 
Khould  be  examined,  and,  if  fresh  peUeto  of  excrement  are  seen,  the  col- 
lector may  sometimes  secure  a  prize  by  pelting  the  overhanging  branch, 
eaoBing  the  larvae  to  fall  by  the  concussion.  We  have  taken  caterpillars 
In  this  way  firom  branches  twenty  feet  firom  the  ground.  They  should 
'ilways  be  fed  on  the  same  kind  of  plant  on  which  they  are  found ;  gen- 
erally they  will  eat  no  other.  Besides  the  usual  pill  boxes,  the  collector 
should  be  provided  with  a  coux)le  of  tin  boxes,  three  or  tour  inches  in 
^ameter  and  Ave  or  six  inches  deep,  the  top  covered  with  gauze,  in 
which  to  place  the  worms  with  an  abundance  of  food.  Oak  caterpillars 
•should  be  kept  by  themselves. 

Feeding  boxes  may  be  of  any  size,  though  boxes  a  foot  square  are  the 
most  convenient.  They  should  have  gowl  ventilation,  and  the  atmos- 
phere kept  moist  by  a  few  inches  of  damp  sand  and  earth  in  the  bottom. 
f'or  species  that  do  not  transform  in  the  ground,  light  cages  of  gauze 
Kiay  be  used,  placing  the  food,  which  must  be  renewed  at  least  once  a 
day,  in  water.  The  worms  should  never  be  exposed  to  the  sun.  Oater- 
pillars  of  small  moths  may  be  kept  in  wide-mouthed  betties,  or  even 
ui  common  tumblers  covered  with  gauze,  having  sand  enough  in  the 
^ttom  to  enable  them  to  complete  their  transformations.  For  leaf 
^ners,  where  it  is  essential  to  preserve  the  leaf  till  tiie  insect  has 
^ne  through  with  its  transformations^  '^a  glass  jar,  tumbler,  or  jam- 
Pot^''  (as  Packard  recommends,)  "the  top  of  which  has  been  ground 
to  receive  an  air-tight  glass  cover,  the  bottom  of  which  has  been  covered 
.^th  moist  white  sand,  will  keep  a  leaf  fresh  for  a  week.  Thus  a  larva 
^  the  summer  will  have  to  be  fed  but  two  or  three  times  before  it 
^^tianges;  and  the  moth  can  be  seen  through  the  glass  witiiout  taking  ofl 
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the  cover.'^  As  the  pup®  easily  dry  up,  they  should  be  kept  moist. 
The  pup»  of  fall  caterpillars  do  not  change  to  the  perfect  insect  till  the 
following  spring  or  summer,  and  during  the  time  should  be  covered  with 
damp  moss  and  kept  in  a  cool  place. 

The  observer  should  note  down  the  states  of  the  different  transformar 
tions  in  a  book  kept  for  the  purpose,  accompanied  with  full  and  accurate 
descriptions,  and  drawings  when  practicable.  The  food  plant  should  be 
particularly  given.  When  an  insect  is  reared  from  the  egg  the  state  of 
hatching  should  be  noted,  the  length  of  time  required  for  the  worm  to 
become  full  fed,  and  the  period  it  remains  in  the  pupa  state,  as  well  as 
the  state  of  appearance  of  the  imago. 

The  swallow-tails,  belonging  to  the  famUy  Papilionidw,  sxe  among 
our  largest  and  most  common  butterflies,  and  are  found  during  summer 
quite  common  in  fields  and  meadows.  Papilio  asteria^  is  a  black  butterfly 
with  yellow  spots  along  the  margin  of  the  wings;  its  larvje  are  green 
And  black,  and  feed  upon  parsnips,  celery,  &c.  The  white  and  sulphnr 
butterflies  in  the  larval  state  feed  upon  grasses,  and  are  greeHy  hairy 
caterpillars.  The  diff'erent  8x>ecies  of  Argynnii  have  the  under  side  of 
the  wings  sprinkled  with  spots  of  silver.  Satyrus  has  broad  wings  of  a 
delicate  brown,  with  eye-like  spots  near  the  hinder  margin;  it  aboundB 
in  open  woods.  The  azure  butterflies,  and  the  class  which  are  coppery- 
brown  species,  having  a  slight  tail  to  the  hinder  wings,  are  the  smalkit 
of  butterflies.  The  different  species  may  be  collected  from  May  to 
October.  The  family  of  skippers,  Hesperians^  are  rather  small,  thiA- 
bodied  butterflies,  having  the  antennae  hooked  af  the  end  like  a  shepherd^ 
orook.  The  colors  are  brown  and  yellow.  The  caterpillars,  which  are 
green,  have  large  heads. 

Hawk-moths,  Sphingidce^  fly  only  at  dusk,  frequenting  flowers,  inte^ 
which  they  insert  their  long  sucking  tubes  or  maxillie.  Thejf  are  yeiy ! 
stout  bodied,  and  have  thick  narrow  wings,  making  them  rapid  in  fligfi 
and  hard  to  capture.  The  larvae  are  large,  green,  fleshy  caterpillir^ ' 
having  a  terminal  hornlike  appendage.  The  humming-bird  moths  are 
smaller,  and  have  transparent  wings.  They  fly  in  the  sunshine,  dartinf - 
into  flowers,  or  suspending  themselves  above  them  like  humming  birdi 
JSgeria44B^  small,  clear-winged  insects,  with  steel-blue  bodies,  in  the 
larval  state  are  borers.  ^.  yolistifonniis  bores  into  the  root  of  the  grape. 
The  Bombyddce.  or  spinners,  including  the  silk-producing  moths,  are 
known  by  their  large  bodies,  small  sunken  heads,  and  broad  wijigs.  lii 
common  white  miller  belongs  to  this  group;  its  larva  is  thick  and  hairjl^ 
and  is  found  very  common  in  gardens.  Several  of  the  largest  speci» 
true  silk-producing  moths,  of  which  Samia  cecropia  is  an  example,  measoifj 
six  inches  from  tip  to  tip  when  the  wings  are  spread.  The  larvse 
green  caterpillars,  with  scattering  tufts  of  short  hairs.  Among  the  owl 
moths,  or  Nactuidce,  the  wings  are  small  and  narrow.  As  the  insedij 
are  attracted  to  the  light,  night  is  the  best  time  to  take  them.  '^TM 
larvee  are  tapering,  and  are  striped  and  barred  in  different  ways."  Tte 
noxious  cut-worms  are  the  larvee  of  the  Agrotis  moths,  some  of  whiA 
may  be  found  in  fields  in  autumn  upon  flowers;  while  others  fly  onlyi*. 
night,  and  lie  concealed  during  the  day-time  in  chinks  of  stone  WaBi 
and  like  places.  The  Catocalas  have  rather  broader  wings,  the  hmte 
ones  being  beautifully  striped  with  bands  of  red,  yellow,  or  black,  Qi 
Oeometridae  are  easily  distinguished  by  their  slender  bodies  and  featheswl 
antennsB.  The  larvee  are  known  as  span-worms,  measuring  worms,  4i^ 
Many  of  the  si)ecies  have  angulated  wings,  generally  of  some  shade  p 
yellow,  crossed  with  faint  lines  of  darker  shade.  They  may  be  tak«il| 
the  wrods  in  June  and  July.    Delta  moths,  or  Pyralidcdj  so  called  fto* 
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habit  of  placing  the  wings  in  the  form  of  a  triangle  when  at  rest,  are 
der-bodied,  having  the  antennsB  always  simple.  They  are  found 
in  woods,  resting  upon  the  under  side  of  leaves.  The  leaf-rollers, 
Hcid^By  are  found  very  abundant  in  summer,  upon  leaves  of  trees, 
bushes,  and  herbage.  The  larvse  live  in  rolled-up  leaves.  The 
idcBy  though  the  smallest  moths  of  the  order,  are  very  destructive 
egetation.  The  wings  are  narrow  and  edged  with  delicate  fringe, 
clothes-moth  and  corn-moth  are  representatives  of  the  family.  They 
found  in  a  variety  of  situations;  many  fly  in  the  grass^  always  alight 
head  downward.  These,  with  AlucitWj  a  small  family  with  wings, 
led  into  numerous  brancnes,  close  the  order. 

HEMlPTERA. 

ugs,  loctistSy  plant-lice^  dhc, — ^This  order  has  by  some  naturalists  been 
lea  into  two,  Heteropteraj  or  dissimilar  winged  insects,  comprising  the 
plant  bugs,  and  the  Homopteror^  or  "insects  with  four  wings  of  the 
3  membranous  texture,  or  having  the  upper  pair  leathery  and  the 
!r  pair  membranous,"  as  in  the  cicadas  and  leaf-hoppers.  We  will, 
sver,  consider  them  as  one,  and  describe  them  as  insects  having  a 
y  beak  or  sucking  tube,  four  wings^  the  first  pair  of  which  are  thick- 
at  the  base  and  lie  flat,  or  are  uniform  throughout,  and  sloping  at 
ddes.  The  transformations  are  complete.  Many  of  the  species  are 
itic;  a  few  are  wingless. 

le  insects  are  collected  in  the  same  manner  as  beetles;  sweeping 
grass  and  herbage,  by  shaMng  or  beating,  or  by  picking  them  fix>m 
1  or  plants  on  which  they  are  found.  They  may  be  preserved  in 
lol  without  injury.  (The  cicadas,  as  an  exception,  keep  their  colors 
ST  if  killed  by  brushing  with  benzine.)  The  water  net  should  be 
for  aquatic  species,  winch  live  upon  submerged  plants  and  grasses. 
e  that  remain  torpid,  or  hybemate,  may  be  found  in  stone  walls, 
r  rubbish  heaps,  and  in  dead  wood,  in  all  stages  of  their  growth: 
ti  heaps  afford  an  excellent  shelter.  Specimens  should  be  pinned 
igh  the  triangular  scutellum  in  the  middle  of  the  body;  smaller 
species  msbv  be  placed  on  card  slips  described  for  coleoptera. 
e  harvest  flies,  or  OicadaSj  are  very  plentiful  upon  the  trees  during 
1  weather;  the  males  may  be  discovered  by  their  noisy  song,  which 
oduced  by  a  drum-like  apparatus  under  the  wings  on  the  last  seg- 
of  the  thorax.  The  seventeen-year  locusts  belong  to  this  family, 
tree-hoppers,  Membracidida:^  differ  much  in  the  shape  of  the  thorax, 
icing  many  odd  forms.  They  are  found  in  great  numbers  on  the 
«  and  limbs  of  trees,  or  on  the  stems  of  plants.  The  leaf-hoppers, 
foniadce^  pass  their  lives  on  the  leaves  of  plants,  where  they  may  be 
5ted  late  in  summer  in  abundance.  Aphidw^  or  plant-lice,  live  upon 
arts  of  plants,  sucking  the  sap  and  destroying  all  vitality.  Some 
es  are  apterous.  Being  soft-bodied  insects,  they  should  be  preserved 
eohol.  GHie  bark-lice,  CoccidcBj  commonly  called  scale  insects,  are 
1  sticklne  closely  to  the  bark  of  trees.  As  they  are  crushed  bv 
val,  it  is  best  to  take  them  with  a  small  portion  of  the  bark  to  which 
are  fastened.  The  young  insects  escape  flrom  beneath  the  parent 
in  the  spring.  The  wat^-boatmen,  NotonectidcB,  resemble  the  loaf- 
ers in  shaipe,  though  they  are  larger,  and  have  the  legs  formed  for 
ming.  They  may  be  taken  with  the  water  net.  The  Nepidce,  also 
tic,  are  very  predaceous.  Some  of  the  species  of  Belcstoma  ate 
Y  three  inches  long.  The  Eydrometridce.  whicii  are  among  the  ear- 
spring  insects,  are  seen  running  upon  the  surfkce  of  water.    Ihe 
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Beduvitts,  or  wheel-bug,  is  found  in  gardens,  feeding  .voracious/ 
caterpillars,  and  should  be  handled  carefully,  as  the  wound  made 
piercer  is  quite  as  painful  as  the  sting  of  the  wasp.  The  famOji* 
midcB  are  terrestrial.  The  Pentatomidai  are  a  large  family  of  br 
colored  insects,  generally  oval  in  form,  having  a  very  large  distinc 
tellum  or  triangular  piece  at  the  base  of  the  wings.  They  are 
ux)on  plants;  many  are  of  large  size.  The  CorMce  are  found  o 
roots  and  stems  of  plants,  and  are  very  active,  using  both  legs  and 
to  the  best  advantage.  The  squash-bug  is  an  example.  Many  < 
species  are  gaily  colored.  The  bed-bug  belongs  to  the  Oimicida^ 
are  generally  wingless.  Some  of  the  &.mily  are  parasites,  living 
birds.  The  true-lice,  PedicuUj  are  degraded  forms  of  hemiptera,  t 
still  preserving  the  sucking  tube.  They  are  parasitic,  upon  man  an( 
animals.  The  species  of  bird-lice  are  very  numerous,  nearly  evei 
having  its  parasite. 

DIPTERA. 

FlieSj  gnats^  &c.^  are  provided  with  a  kind  of  proboscis,  and  ha 
two  wings,  the  second  pair  being  reduced  to  a  pair  of  small  organs 
balancers  or  poisers.  Their  transformations  are  complete.  The 
are  footless  maggots.  Pupa  in  some  cases  changes  inside  the  skin 
larva.    The  limbs  are  free.    Many  species  are  aquatic. 

In  collecting  diptera  the  sweep  net  is  found  to  be  most  nsefi 
particularly  in  new  localities.  After  several  vigorous  sweeps  of  1 
right  and  left  among  grass,  flowers,  and  herbage^  says  Loew,  ^'  by 
trous  twist  of  the  handle,  the  apex  of  the  sack  is  thrown  over  tl 
so  as  to  prevent  the  escape  of  the  insects,  and  give  them  time  to  c( 
themselves  at  the  bottom.  It  is  then  opened,  and  the  common  i 
are  avowed  to  pass;  but  if  there  is  one  that  is  desired,  it  is  alio' 
advance  to  the  middle  of  the  bag ;  and  then  it  is  gently  grasped  fir 
outside  of  the  bag  with  the  right  hand.  The  other  captures  are 
down  to  the  bottom  by  blowing  moderately  on  them,  and  confine< 
by  letting  the  ring  fall  over  the  right  hand  which  holds  the  ihsec 
is  now  easily  seized  with  the  left  hand."  When  all  the '^  good  t 
are  taken  out,  the  bag  is  inverted  and  the  sweei]ing  continued. 

A  little  instrument  similax  to  Fig  10,  copied  firoD 
man's  ^^  History  of  Insects,''  is  useful  for  taldng  dip 
hymenoptera  which  alight  on  umbelliferous  flo we 
consists  of  a  scissor-Uke  frame,  with  two  circular  or 
onal  rings,  covered  with  silk  gauze  or  Swiss  muidL 
Many  specimens  can  be  obtained  by  breeding,  an 
little  trouble.  Dipterous  larvae  are  found  in  dung^  d< 
wood  of  stumps,  mold  in  hollow  trees,  soil  nndepm 
^  stems  or  stalks  of  plants,  and  weeds,  toadstool 
Fig.  lo!  Many  are  found  in  water.  They  should  be  kept  ii 
jars  or  damp  boxes,  and  not  allowed  to  get  too  warm.  Aquatic  i 
can  be  kept  in  glass  jars  with  vegetation  enough  to  oxygenate  the 
Where  larvse  are  known  to  transibrm  at  the  place  in  which  th,ey  are 
it  is  better  to  leave  them  till  they  may  be  taken  in  the  pupa  8tat< 
Flies  are  injured  by  pressure,  and  therefore  should  be  killed  with 
of  benzine  or  ether,  and  then  pinned,  or  pinned  alive  and  place 
box  the  bottom  of  which  has  been  previously  moistened  \nXh  cp 
The  very  small  or  delicate  ^>ecies  are  sometimes  transfixed  upon  i 
ver  wire  and  stuck  into  smell  pieces  of  pith  through  which  ooi 
sized  pins  are  inserted,  something  after  the  manner  of  the  card  si 
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tkecoleoptera.  In  setting  long-legged  specimens,  a  sqnare  piece  of  stiff 
paper  or  csurd  should  be  poshed  np  on  the  pfins  under  the  insect,  and  the 
]^  allowed  to  rest  upon  it  until  thoroughly  dry. 

Mosquitoes  pass  the  first  part  of  their  lives  in  water,  and  may  be  seen 
{^thousands  in  old  rain-water  barrels,  jerking  about  when  disturbed, 
or  resting  at  the  surface  in  order  to  obtain  a  fresh  supply  of  air.  They 
belong  to  the  family  Culicidw.  The  crane-flies,  Tipulidce.  are  known  by 
their  long  slender  legs  and  bodies.  The  larvR  are  found  both  on  land 
ind  in  the  water ;  some  live  under  the  bark  of  trees  or  in  damp  situations. 
Uecidomyia  includes  the  gall-flies  which  do  so  much  injury  to  growing 
pain.  Those  species  injuring  wheat  may  be  collected  by  sweeping  in 
Ike  spring.  The  Mycetophilidce  are  small,  active  insects  found  in  damp 
places;  some  species  enter  our  houses.  The  larvae  live  in  fungi  or  decay- 
ng  vegetable  matter.  The  insects  comprising  the  family  StroHomyidce 
ire  prettily  colored)  and  generally  found  upon  flowers  in  damp  situations. 
Some  of  t^e  larvse  are  found  under  ground,  while  others  live  in  rotten 
irood,  or  are  aquatic.  Horse-flies,  Tahanidce,  are  among  our  largest  dip- 
tera.  and  are  found  quite  common  in  wood  lands  or  pastures.  The 
^Dlesome  little  fly  which  buzzes  unceasingly  around  one's  head,  when 
|i  tiie  woods,  belongs  to  this  family.  The  bee-flies,  BombyliidWj  are  to  be 
let  with  in  April  and  May,  in  sunny  paths  in  woods.  They  fly  swiftly, 
barering  at  times  over  flowers,  extracting  the  honey  with  their  long 
Ifamder  suckers.  The  Asilidcs  in  the  larval  state  live  upon  the  roots  of 
ts,  preying  upon  other  insects  in  the  perfect  state.  The  Syrphidcc 
beneficial,  as  the  larvse  feed  upon  plant  lice.  They  resemble  hymen- 
in  shape  and  color.  (EstridcBy  or  bot-flies,  are  parasitic  upon 
ivorus  animals.  'Die  flies  have  thick,  hairy  bodies.  The  common 
fly  belongs  to  a  large  family  of  insects  (Muscidce)  which  in  the  lar- 
state  are  soft^  footless  grubs  or  maggots.  Tachina  is  parasitic  upon 
rpillars,  destroying  great  numbers  of  them.  By  collecting  the  flowers 
Composite,  and  keeping  them  in  boxes,  many  species  may  be  obtained. 
Bippoboscidee^  or  spider-flies,  are  found  upon  birds  and  animals.  Fleas 
vingless  flies.    The  different  species  inhabit  different  animals. 

THE  CABINET. 

Specimens  should  be  arranged  in  tight  drawers,  or  in  boxes  fitted  with 
prers  or  glass  slides,  and  kept  in  a  case  made  for  the  purpese;  or  boxes 

Kbe  made  in  the  form  of  books,  using  both  sides  for  specimens^  and 
wed  to  stand  upon  regular  book  shelves.  A  very  convenient  size  of 
is  nine  by  thirteen  inches  outside  measurement,  and  two  and  a  half 
es  deep.  All  boxes  should  be  lined  with  sheet  cork,  and  then  neatly 
inside  with  white  paper,  using  starch  paste.  Cork  strips^  as 
as  entomological  pins,  can  be  obtained  at  any  naturalist's  estabhsh- 
t  in  the  large  oities.  German  pins  are  always  the  best  to  use.  !Nhm- 
J  live  and  eleven  (Carlsbad  pins)  answer  for  most  insects;  for  small 
ppecics,  lower  numbers  are  required.  The  specimens  should  always  be 
piiuied  at  the  same  height,  as  a  lack  of  uniformity  gives  an  idea  of  a  lack 
if  neatness.  The  specimens  should  be  arranged  from  top  to  bottom  in 
l^folar  rows,  three  or  four  abreast,  showing  as  many  varieties  as  is 
Ineticable,  and  a  neat  label  be  placed  above  each.  They  should  be  num- 
kred,  and  the  number  recorded  in  a  catalogue,  giving  the  name  of  the 
kiectj  locality  where  taken,  number  taken,  by  whom,  and  any  notes 
xmnected  with  its  capture,  as  well  as  the  date.  Where  several  insects 
fa  species  are  taken  at  a  time  under  the  same  circumstances,  or  in  the 
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same  locality,  one  number  may  be  used  for  alL    Any  blank  book  idll 
do  for  a  catalogue,  roling  clear  across  the  sheet,  thus: 


No. 

N«mo^ 

LoeaUtj. 

No.  of 
■peoi- 

mena. 

Collector  or 
donor. 

Date. 

NoUa 

785 

Pelidnota  punctata  . . 

Waihiogton,  D.  C  ... 

T 

Aug.  3, '68. 

Destroying  leaveiol 
tba  grape. 

Disks  of  different-colored  paper,  quarter  of  an  inch  in  diameter,  or  less, 
may  be  used  to  represent  States  or  localities,  and  the  catalogue  numbei 
may  be  written  upon  these.  They  are  easily  made  with  a  common  harnes 
punch.  To  produce  greater  variation,  labels  of  two  colors  may  h 
employed. 

It  is  desirable  to  have  both  sexes  represented  in  every  species,  ani 
when  they  are  taken  together,  if  not  jjinned  upon  one  pin,  the  fact  shouli 
be  noted  on  small  labels,  and  placed  upon  each  x)in. 

Specimens  of  natural  history  are  liable  to  the  attacks  of  a  small  beeUi 
Anthrenus  destructor j  which  consumes  the  interior  of  dried  specimenfic 
insects,  leaving  the  shells  to  fall  to  pieces  when  the  case  is  opened,  o 
slightly  jarred.  Their  presence  may  be  detected  by  fine  dust  in  the  bol 
tom  of  tiie  box,  or  by  the  shed  skins  of  the  larvaa  which  do  the  injm^ 
Boxes  should  be  kept  tight,  and  it  would  be  well  to  keep  a  piece  of  eu 
camphor  in  each,  though  it  is  not  advisable  to  rely  upon  it  alone.  lb 
insect  is  oval,  grayish,  marked  or  mottled  with  black;  larva  thickene 
in  the  center,  tapering  at  each  end,  and  covered  with  short,  brisUy  bain 
The  cabinet  should  be  examined  every  few  weeks,  and,  if  the  least  dm 
is  discovered  under  any  insect,  thoroughly  treated  with  benzine  an 
left  tightly  closed  for  several  days.  Poisonous  solutions,  as  a  genea 
tMng,  do  more  injury  to  the  insects  than  good,  by  gumming  them  up  an 
8i>oiling  their  appearance.  As  cheap  benzine  is  apt  to  have  the  sao 
^ect,  only  that  which  is  most  free  from  dl  should  be  used.  Hie  interic 
of  the  bodies  of  large  moths,  particularly  females  witii  eggs,  should  b 
removed,  and  the  space  filled  with  cotton.  This  not  only  makes  titiei 
much  lighter,  but  prevents  them  from  becoming  greasy.  Mold  mayb 
destroyed  by  brushing  the  insect  with  benzine  to  which  a  little  creoeot 
has  been  added.  When  dampness  has  caused  the  wings  of  butterflie 
or  moths  to  droop,  the  insect  may  be  relaxed  by  placing  it  on  dam] 
sand  for  a  few  hours,  when  it  may  easily  be  reset.  Light  should  alwaj) 
be  excluded,  even  when  glass  is  used  for  covers. 

Therefore,  after  a  collection  has  been  made,  the  greatest  oare  most  hi 
taken  to  keep  it  in  order,  to  guard  it  from  iiyury  and  to  preserve  it  in 
its  original  beauty,  or  it  soon  shows  neglect,  and  is  speedily  ruined. 


RECENT  PROGRESS  IN  FISH  CULTURE. 


The  artificial  propagation  of  edible  fishes,  which  is  shown  by  experi- 
ments in  every  quarter  to  be  practicable,  and  also  in  a  high  degree 
eooQomical  of  the  material  of  reproduction,  is  assuming  national  import- 
ance. Admitting  that  it  may  never  become  one  of  the  great  producing 
interests  of  the  nation,  it  must  be  acknowledged  that,  while  it  furnishes 
instructive  popular  experiments  in  natural  history,  and  gratifies  and 
educates  a  natural  taste  for  rural  pursuits,  it  undoubtedly  adds  to  the 
luxTuies  of  generous  tables,  and  increases  in  some  degree  the  food  sup- 
plies of  the  people.  That  public  fisheries  can  be  improved  by  artificial 
means,  at  small  exx)ense,  may  be  established  by  undoubted  proof ;  and  that 
he  who  accomplishes  such  a  result  is  a  public  benefactor,  will  be  readily 
admitted.  K,  as  science  asserts,  a  fish  diet  is  a  fortifier  of  the  brain, 
who  needs  it  more  than  the  restless,  rushing,  irrepressible  American  t 
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The  Ohinese.  who  keep  a  constant  supply  of  fish  in  their  rivers  and 
eanalB,  notwitnstanding  the  unexampled  density  of  their  x>opulation, 
have  practiced  fish-hatching  successfully  for  centuries.  Fish  are  there 
80  cheap  that  a  penny  will  buy  enough  for  a  breakfast  for  a  small  family. 
Ad  ingenious  method  of  artidcial  hatchiug  has  been  adopted,  which  is 
worthy  of  mention,  at  least  as  a  novelty.  The  busiuess  of  collecting  and 
hatching  the  spawn  for  the  supply  of  owners  of  private  ponds  is  exten- 
ave.  When  the  season  for  hatclung  arrives,  the  operators  empty  hens' 
egp  by  means  of  small  openings,  sucking  out  the  natural  contents  and 
iQbstituting  the  ova.  The  eggs  are  placed  for  a  few  days  under  a  hen. 
Bemoving  the  eggs,  the  contents  are  placed  in  water  warmed  by  the  heat 
of  the  sun,  the  eggs  soon  burst,  and  the  young  are  shortly  able  to  be 
removed  to  waters  intended  for  rearing  them. 

The  Eomans  were  adepts  at  fish  culture.  Serglus  Orata,  who  is 
reported  as  the  originator  of  artificial  oyster  beds,  grew  them  by  millions 
in  great  reservoirs  at  Baise,  on  the  Lucrine  Sea,  and  built  a  palace  near 
for  convenience  in  serving  his  famous  oyster  suppers^  LucuUus  is  said 
to  have  sold  his  stock  of  fish  at  £35,000.  Some  epicures  nourished  i)et 
breeds  of  fish,  as  cattle  breeders  penect  particular  strains  of  blood. 

WHAT  HAS  BEEN  ACCOMPLISHED  IN  EUBOPE. 

France^  England,  Scotland,  and  Ireland,  among  other  European  states, 
^  enjoymg  a  manifest  increase  of  fish  supplies  from  artificial  propaga- 
tion. Many  curious  facts  have  demonstrated  the  feasibility  of  restocking 
ttie  Balmon  rivers.  Loch  Shin,  a  lake  of  the  Sutherland  Mountains,  in 
Scotland,  having  as  an  outlet  the  Siilmon  river  Shin,  is  fed  by  four  rivers, 
ttie  Terry,  Fiack,  Garvie,  and  Curry,  which^  prior  to  1836,  contained  no 
Salmon.  In  that  year  fish  of  the  outlet  nver  were  conveyed  in  their 
pawning  season  to  these  streams,  and  ever  since  their  progeny  have 
l^ssed  through  the  lake  to  their  native  waters. 

The  Tay  of  Scotland,  in  which  salmon,  formerly  abundant,  became 
^^^ly  extinct,  has  now  a  plentiful  supply,  through  the  efibvts  of  the 
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piscicnlturiBtd  Buist  and  Brown,  at  their  propagating  cstablishmait  at 
Stormontfiel(L  The  cost  has  been  trifling.  The  Robe  Eiver,  in  Ireland, 
by  means  of  a  fish  way  two  miles  in  length,  five  rods  wide,  with  a  fall  of 
thirty  feet,  has  assnmed  importance  as  a  salmon  stream.  A  fall  in  the 
Claregalway  has  been  artificially  surmounted,  and  one  of  the  best  M- 
eries  in  Great  Britain  is  the  result. 

In  the  larger  streams  of  France  a  good  beginning  has  been  made. 
Basins  have  been  dug  along  the  shores  of  some  of  them,  furnished  with 
canals  for  ingress  and  egress  of  the  water,  which  have  proved  safe  har- 
bors for  fecundated  ova  and  the  young  that  are  too  small  to  ri^  the 
dangers  of  the  stream.  The  parent  fishes  voluntarily  seek  these  artificial 
spawning  beds  and  deposit  tJieir  roe,  where  a  much  larger  than  the  nsoal 
proportion  of  eggs  wiU  be  hatched.  The  damage  to  fish  spawn  firom  citj 
sewers  is  avoided  by  these  works,  wherever  constructed.  Two  years  ago 
there  were  eighty  such  basins  distributed  through  thirty-five  departmentci 
of  France,  at  a  cost  of  only  $5,000 — about  $60  each.  As  early  as  in  1S61 
six  millions  of  fish  had  been  turned  out  of  these  basins.  Protection  ii^ 
accorded  to  all  fish  in  the  spawning  season ;  none  can  lawfully  be  taken 
except  for  fish  breeding.  From  tiie  celebrated  piscicultural  laboratory 
at  Huningue,  f near  BSIe,  on  the  Ehine.  supported  by  the  government  of 
France,  millions  of  eggs  of  the  Danuoe  ssdmon,  (Ombre  chevalier^)  and 
other  valuable  kinds,  are  annually  distributed  to  the  chief  rivers  of  the 
country.  They  are  packed  in  wet  moss  and  inclosed  in  wooden  boxes. 
People  are  employed  to  procure  these  eggs  from  the  rivers  and  lakes  of 
Switzerland,  and  from  the  Ehine  and  Danube,  and  are  paid  1«.  dd  p& 
thousand.  The  spawn  of  a  fish  weighing  twenty  pounds  often  yields  to 
the  pisciculturist  a  sum  equivalent  to  eight  dollars  in  our  currency.  A 
considerable  trade  has  arisen  in  £(^  eggs. 

It  is  claimed  that  the  artificial  breeding  of  oysters  in  France  pays  an 
average  profit  of  a  thousand  per  cent.  BesultB  have  been  equally  satis- 
factory  in  England. 

dJhe  variety  essayed  in  operations  of  French  pisciculture  is  wonderfiit 
Even  the  muscle  is  grown  artificially.  Nor  is  this  a  new  thing;  fon^ 
muscle  farm  near  Bochelle  has  been  cultivated,  it  is  claimed,  for  hundreds 
of  years.  The  muscles  are  grown  on  frames  of  basket  work,  called 
InyiichoUj  and  are  larger  than  those  grown  naturally,  and  of  superior 
flavor. 

The  information  concerning  fish-breeding  experiments,  with  details  of 
accomplished  results,  was  quite  full  and  satisfactory,  as  reported  from 
all  parts  of  France^  at  the  International  Exx)osition  of  Fisheries,  recently 
held  at  Arcachon,  m  that  country.  Many  rivers,  almost  destitute  of  fisb 
a  year  or  two  previous,  had  been  restocked  to  a  wonderful  degree. 

At  Concameau,  in  Lower  Brittany,  are  large  viviers  or  t^iks.  hewn 
out  of  solid  rock  to  the  depth  of  ten  feet — one  containing  only  lobsters, 
another  turbot  and  rock  fish,  and  others  still  the  nurseries  of  iisb  of , 
various  kinds.    This  establishment  is  under  government  management, 
and  is  self-supporting,  the  sale  of  fish  more  than  paying  the  expenses. 

Lake  trout  and  salmon  are  bred  in  the  Lake  of  Geneva,  in  Switzerland, 
by  the  efforts  of  Professor  Ohavannes,  who  receives  a  stipend  of  eigli^ 
hundred  francs  from  the  government  and  the  right  of  fishing  in  a  smali 
stream  near  Granson,  at  the  south  end  of  Lake  Neufchatel. 

At  Oortaillod,  south  of  Neufchatel,  Dr.  O.  Vauga  also  receives  eight 
hundred  francs  per  annum  for  efforts  toward  increasing  the  lake  troni 
in  the  Lake  of  Neufchatel.  In  the  second  year  of  his  oi)erations  hf 
turned  out  eighty  thousand.  He  has  adopted  a  novel  method  of  fructi- 
fying the  roe.    Instead  of  letting  the  roe  fall  into  the  water,  he  allo^ 
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it  to  fall  upon  the  bottom  of  a  dean,  dry  vessel,  and,  pouring  water 
eaongh  over  it  to  cover  it,  he  expresses  a  few  drops  of  milt,  so  tiiat  the 
water,  when  stirred,  becoQies  slightly  colored.  In  about  a  minute  he 
pours  off  the  water,  replaces  it  with  fi-esh  water,  and  transfers  the  roe 
to  the  hatching-boxes.  He  obtains  in  this  way  sixty  per  cent.,  while  at 
Honingue  thii^  to  thirty-five  per  cent,  only  are  hatched. 

The  fish-breeding  works  at  Huningue,  near  BSIe,  were  buUt  in  1852, 
upon  a  plan  of  Professor  Goste,  of  Pans,  at  a  cost  of  30,000  fomcs, 
and  have  since  been  greatly  enlarged.  Water  is  conveyed  from  springs, 
oy  an  underground  canal  two  thousand  feet  long,  into  a  buUding,  in 
«>hich  it  is  divided  into  three  parallel  canals  two  feet  wide,  the  bottoms 
covered  with  gravel,  and  gratings  laid  down  on  which  to  place  the 
hatching-boxes,  which  are  eighteen  inches  long  and  six  broad,  placed  in 
rows  of  four  through  the  length  of  the  canaL  These  boxes  contain  each 
two  thousand  roe  '^  corns,"  and  seven  millions  are  annually  received  into 
tthe  establishment  from  Switzerland,  Nortti  Austria,  and  other  regions. 
In  1865,  four  miUions^f  roe  "  corns"  were  distributed  to  private  individuals, 
and  three  hundred  to  four  hundred  thousand  small  fry  were  hatched. 
For  transportation  of  the  letter,  round,  tin  jars  are  used,  ten  inches  high 
and  nine  inches  in  diameter.  They  are  half  filled  with  water,  with  which 
air  is  mixed  through  a  perforated  pipe  fastened  to  the  bottom.  In  such 
a  vessel  three  thousand  three  months  old  can  be  conveyed,  the  water 
being  changed  once  in  three  hours. 

SUCCESSFUL  EXFEBIMENT  IN  APBICA. 

The  following  exfract  from  a  letter  received  from  Hon.  Amos  Perry, 
dnited  States  consul  at  Tunis,  in  Algiers,  gives  information  concerning 
a  profitable  and  somewhat  novel  mode  for  raising  fish  for  market: 

"At  Bizerta,  a  maritime  city  of  seven  thousand  or  eight  thousand 
inhabitants,  situated  about  fif^  mUes  from  here,  is  a  contrivance  for 
the  production  of  fish,  which  may  merit  some  attention. 

"A  small  stream  running  into  the  sea  is  widened  out  jast  above  the 
d^  into  a  shallow  pond  of  some  sixty  or  a  hundred  acres,  ^e  water  in 
ma  pond  is  at  no  time  much  above  the  level  of  the  sea,  and  at  times  the 
water  fiows  profusely  back  from  the  sea  into  the  pond.  Most  of  the  area 
of  this  pond  has  been  from  time  immemorial  divided  into  twelve  apart- 
ments, separated  by  an  upright  cane  fence,  which  allows  the  water  to 
circulate  through  all  the  apartinents,  and  at  the  same  time  prevents  the 
&h  in  the  difierent  apartments  from  communicating  with  each  other. 
Each  of  these  apartments  is  said  to  contain  a  different  kind  of  fish. 

^^  These  fishing  grounds  are  under  municipal  control.  Ko  one  is  allowed 
to  approach  them  except  the  officers  of  the  government.  The  officers  are 
said  to  take  the  fii^  from  the  same  apartment  for  one  entire  month,  and 
then  to  leave  that  ground  unmolested  for  the  next  eleven  months  ensuing. 

"  The  fish  are  taken  in  nets  at  a  fixed  hour  each  day.  When  I  witnessed 
the  operation,  several  boatloads  of  fish  were  brought  ashore  and  deposited 
,  in  the  government  fish-house.  There  they  were  carefully  sorted  over. 
Persons  from  the  city  and  from  villages  near  by  were  on  hand  to  get 
their  daily  supply,  at  an  expense  merely  nominal  Most  of  the  fish  were 
M  into  baskets  and  sent  off  on  camels  and  mules  to  supply  the  markets 
of  Tunis  and  different  points. 

^^I  could  not  learn  that  any  artificial  means,  other  than  those  named, 
We  ever  been  employed  for  breeding  these  fish.  Our  consular  agent 
^t  Bizerta  informs  me  that  the  profits  realized  by  the  government  are 
^m  twelve  thousand  to  fifteen  Ijiousand  dollars  a  year," 
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WHAT  MAY  Bl  DOHX  IN  THIS  OOUNTBY* 

It  may  be  said  that  foreign  mleni  may  amuse  tibemselYes,  and  po 
attempt  to  aid  in  feeding  their  hungry  snbjectSi  with  increase  oi 
supplies,  by  ibe  practice  of  the  art  c^  piscioaltiire,  but  that  the 
fields  and  teeming  waters  of  this  continent  require  no  snpplem^ 
resources  of  an  art  of  so  doubtfti]  productive  value.  With  a  popu 
of  forty  millions,  to  become  eighty  in  twenty-five  years,  and  no  one  1 
how  soon  to  equal  that  of  Europe,  it  is  unwise  to  contemn  any  soi: 
production,  and  rank  folly  to  aUow  so  great  a  delicacy  as  the  sp< 
brook  trout  (Salmo/ontiMlis)  to  become  extinct,  as  has  the  sea 
salmon  fSalmo  salarj  very  nearly  upon  our  eastern  coast.  The 
( Alosa prcestaMlis)  is  becoming  comparatively  scarce  in  all  our  ^ 
And  why  should  not  the  lakes  and  ponds  of  the  East,  full  of  yellow 
and  pickerel,  be  stocked  with  the  superior  black  bass  (Grysteifau 
and  white  fish  fCoreganui  alba)  and  other  valuable  kinds!  It  hai 
done  successfully  in  a  few  cases ;  why  may  it  not  be  done  general] 

Legislative  protection, — It  is  an  internal  improvement  that  govern 
may  properly  favor,  not  by  enterprises  in  pisciculture,  but  by  la 
its  protection.  The  genius  of  our  institutions  favors  the  remit! 
local  legislation  of  such  regulations  as  are  necessary  for  the  con 
tion  and  replenishing  of  this  element  of  food  supply ;  and  Qxe  pc 
requirements  of  each  section  may  be  better  met  by  laws  framed  t< 
the  specific  want.  While  this  is  conceded  to  bo  true,  it  is  evidei 
the  general  government  may  properly  encourage  in  a  variety  of 
and  with  superior  efficiency  the  practical  development  of  thi 
branch  of  national  economy.  The  Report  of  Agriculture  may  apj 
ately  show  how  valuable  an  adjunct  to  its  store  of  food  supply  for : 
use  the  fish  preserves  of  the  farm  may  become.  When  farm  labor 
valuable  to  be  used  in  hunting  very  small  game  and  fishing  in 
rious  waters  for  obtaining  a  ne^iful  variety  of  animal  food,  it  is  a1 
worth  an  inquiry  whether  a  cheap  and  abundant  occasional  subi 
for  salt  pork  may  not  be  found,  when  chickens  or  eggs  are  not  s 
available  and  roasts  of  beef  ana  legs  of  mutton  are  only  possible  at 
ular  intervals.  Congress  may  appropriately  direct  experiments 
vestigations,  which  would  promise  practical  results  of  general  a 
ance,  if  such  test^  should  not  otherwise  be  made  as  well  or  as  proi 
or  it  may  introduce  valuable  foreign  species  of  food  fishes,  such 
gourami,  described  in  the  report  of  1866,  if  such  acclimation  shoi 
deemed  necessary  while  our  native  sui^plics  are  so  various  and  sc 
able. 

The  Commissioner  of  Agriculture  has  been  urged  to  ask  the  att^ 
of  Congress  to  this  subject  by  many  interested  in  fishing  and  fisl 
among  them  Messrs.  Robert  B.  Roosevelt  and  Setli  Green,  of  th( 
York  Commission ;  Royal  Phelps,  president  of  the  New  York  S 
man's  Club ;  W.  J.  Hayes,  secretary  of  the  same  organization ;  F: 
E.  Spinner^  Treasui^er  of  the  United  States ;  and  many  others- 
whom  the  following  petition  has  been  received. 

"The  undersign^,  having  been  impressed  with  the  vast  importa 
the  country  of  augmenting  all  its  resources  connected  with  the  s 
of  food,  and  convinced,  eiSier  from  experiments  made  by  tiiemsel^ 
bv  studying  recorded  facts  and  the  experience  of  oUiers,  that  the  s 
01  fresh  and  salt-water  fish  can  be  ^eatly  increased  by  a  little  car 
attention  devoted  to  their  propagation,  would  suggest  to  you  the  p 
ety  of  applying  to  Congress  for  a  moderate  appropriation  to  be  exp< 
under  the  direction  of  your  Department  in  organizing  operations  for 
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ing  shad  in  the  rivers  freqnented  at  present  by  these  valuable  flsh. 
irgent  gronnds  for  this  action,  we  would  call  your  attention  to  the 
of  the  tulvancing  price  and  rapid  diminution  in  numbers  yearly  taken 
lese  fish,  as  weU  as  to  the  expeiiments  made  in  the  Kow  England 
3S  during  the  last  year,  which  conclusively  show  that  shad  can  be 
Uy  aud  rapidly  propagated,  and  that  their  numbers  can  be  multi- 
i  very  largely  at  a  small  expense  in  time  and  trouble,  and  by  means 
appliances  so  simple  that  every  one  can  understand  them.  Believing 
this  is  a  matter  of  vast  national  importance,  and  trusting  that  it 
meet  your  fSavorable  consideration,''  etc. 

otectionfar  Hie  Paeifio  salmon  rivers  an  urgent  necessity, — It  is  of  the 
iSt  importance  that  combined  federal  aud  State  action  should  at 
be  taken  to  prevent  the  despoiling  of  the  salmon  rivei^  of  the 
fto  coast.  If  the  strong  arm  of  law  is  not  interposed,  but  few 
B  will  elapse  before  the  efforts  of  fish  breeders  will  be  caUed 
requisition  to  restore  the  salmon  to  those  waters.  The  fisheries  are 
worth  milbons.  K  x^rotected,  they  may  continue  to  yield  luillions 
tally ;  if  neglected  for  a  few  seasons,  they  will  shortly  become  worth- 
I^ws  should  be  enac^ted  at  once,  first,  requiring  fishways  over 
f  dam  erected ;  second,  limiting  the  time  and  mode  of  capture.  The 
ral  government,  at  the  next  session  of  Congress,  should  enact  such 
7  for  the  Territories,  and  the  legislature  of  Oregon  should  lose  no 
in  passing  a  similar  enactment. 

tent  State  testation, — ^The  New  York  legislature  amended  their 
3g  laws,  Apnl  22, 1868,  imposing  upon  the  commissioners  the  addi- 
J  duty  of  undertaking  the  artificial  propagation  of  shad,  white  fish, 
salmon  in  the  waters  of  the  State,  and  appropriating  ten  thousand 
rs  to  defra.y  the  cost  of  the  undertaking.  The  act  prohibits  the 
\g  of  shad  in  the  Hudson,  except  between  March  15  and  June  15 
di  year,  under  penalty  of  one  hundred  dollars  aud  a  forfeit  of  nets 
oyed.  It  forbids  fishing  with  any  net  or  seiue,  between  suuset  on 
rday  evening  and  sunrise  Monday  morning,  and  requires  tlie  open- 
or  tiie  free  passage  of  fish,  of  all  pounds,  weirs,  or  nets  during  the 
I  period.  Meshes  of  nets  or  seines  must  measure  four  and  a  half 
» in  Lake  Ontario,  and  five  inches  in  all  other  waters,  during  the 
m  of  spring  fishipg. 

nnecticut  has  a  recent  law  restricting  fishing  from  March  15  to 
15,  and  forbidding  the  use  of  meshes  smaller  than  five  inches,  upon 
Ity  of  a  fine  of  four  hundred  dollars ;  and  the  restriction  as  to  the 
aes  Biver  is  made  operative  from  May  1  to  October  1.  Salmon  are 
lermitted  to  be  taken  until  March,  1872.  Three  commissioners  are 
prized  to  be  appointed  by  the  governor  for  one  year,  and  paid 
)  dollars  per  day  for  actual  services,  and  their  expenses  when  on 
al  duty. 

e  Massachusetts  legislature,  at  its  last  session,  enacted  several  im- 
int  laws  relating  to  fishing  and  fisheries.  One  prohibits  the  taking 
ad  in  the  Connecticut  River  at  any  other  time  than  between  March 
id  June  15^  under  forfeiture  of  one  hundred  dollars ;  and  fifty  dol- 
s  the  forfeit  for  taking  salmon  prior  to  March  15, 1872.  All  fishing 
sunset  Saturday  evening  and  before  sunrise  Monday  morning  is 
bited,  and  weirs  and  pounds  must  be  kept  open  during  the  same 
d^  under  penalty  of  a  fine  of  four  hundred  dollars, 
general  law,  entitled  "An  act  for  encouraging  the  cultivation  of  usefrd 
i,"  was  passed,  the  more  important  provisions  of  which  are  as  fol- 
;  A  board  of  three  commissioners  of  inland  fisheries  is  organized, 
member  to  serve  five  years,  and  to  be  empowered  to  enforce  all 
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fishery  laws,  remove  (summarily,  if  necessary)  all  illegal  fishing  gear 
and  other  obstructions  to  the  passage  of  migratory  fish,  and  build  tish- 
ways  whenever  individuals  or  corporations  refuse  to  do  so,  the  expense 
recoverable  in  legal  action  against  such  proprietors.  The  commission- 
ers are  absolved  Irom  action  of  trespass.  Exclusive  control  of  fisheries 
in  ponds  of  not  more  than  twenty  acres,  or  those  created  by  artilicial 
flowage,  is  granted  to  their  proprietors ;  those  of  greater  area  are  public ; 
but  the  commissioners  may  lease  any  of  them  lor  the  purpose  of  culti- 
vating useful  fishes.  Any  riparian  proprietor  may  inclose  within  the 
limits  of  his  own  premises  the  waters  of  a  stream  not  navigable,  provided 
he  furnishes  a  suitable  passage  for  migratory  fishes  frequenting  such 
waters ;  and  cultivated  fishes  are  made  the  absolute  property  of  the  per- 
son propagating  or  maintaining  them.  First  violations  of  tliis  provision 
are  punished  by  fines  of  one  to  twenty  dollars ;  repetitions,  five  to  fifty 
dollars.  No  tidal  stream  shall  be  considered  navigable  above  a  point 
having  a  channel  four  feet  deep  during  throe  hours  nearest  to  high 
tide. 

A  fish  cultivator  may  take  fish  in  his  own  waters  at  any  time,  and 
sell  them  even  during  periods  when  fishing  is  prohibited,  but  not  at  such 
time  for  food  purposes.  Fishing  with  sweep-seine,  hand  or  dip  net,  with 
meshes  less  than  five  inches  in  length,  in  certain  rivers  named,  between 
April  15  and  December  15,  is  punishable  by  a  fine  of  twenty-five  dol- 
lars ;  and  the  same  penalty  is  prescribed  for  obstruction  by  such  nets  of 
more  than  two-thirds  of  the  width  of  a  stream,  or  hauling  a  seine  within 
half  a  niUe  of  a  point  so  fished  within  an  hour  previous. 

In  all  of  the  minor  streams  fishing  for  salmon  or  shad  is  allowed  in  its 
season,  only  on  four  days  of  each  week — ^Monday,  Wednesday,  Thnis- 
day,  and  Saturday— except  by  hook  and  line.  Market  superintendents 
and  other  ofiicers  are  fined  for  neglect  to  inform  upon  illegal  ofiering  of 
fish  for  sale.  The  taking  of  trout  and  land-locked  salmon  by  any  o3ier 
means  than  by  hook  and  hand-line  is  prohibited,  and  heavy  penalties 
are  attached  to  taking  or  selling  salmon  firom  the  1st  of  August  to  the 
1st  of  May,  of  hind-locked  salmon  from  Septx^mbcr  20  to  March  20,  oi^ 
black  bass  irom  December  1  to  June  1,  and  of  smelts  or  white  bass  fiim 
IVIarch  15  to  June  1.  All  protection  is  withdrawn  Irom  pickerel  and  ed& 
This  law  was  draughted  and  urged  by  Theodore  Lyman,  commissioner  of 
Mcissachusctts  fisheries,  and  is  perhaps  the  most  radical  and  protectiTO 
upon  the  statute-books  of  any  State. 

Commisinone^'s  of  fisheries. — ^The  State  governments  of  the  eastern 
and  middle  States  have  already  appointed  commissions  for  the  encour- 
agement of  fish  culture.  The  following  is  a  list  of  commissioners  of 
fisheries  of  the  several  States  which  have  taken  official  notice  of  this 
subject,  so  far  as  they  have  come  in  communication  with  this  Depart 
ment: 

Maine:  ChaiiesG.  Atkins,  Augusta;  Nathan  W.Foster,  East  Machias. 

Kew  Hampshire:  AY.  A.  Sanborn,  Weirs;  W,  W.  Fletcher,  Concord; 
Thomas  E.  Hatch,  Keene. 

Vermont:  A.  D.  Hager,  Proctorsville;  Charles  Banett,  Grafton. 

Massachusetts:  Theodore  Lyman,  Brookline;  Alfred  K  Field,  Green-  j 
field;  G.  A.  Brackett,  Winchester. 

Connecticut:  Henry  Woodward,  Middletowp;  James  Eankin,  Old  Saj-  \ 
brook;  James  A.  Bill,  Lyme. 

Bhode  Island:  Alfred  A.  Beed,  Apponaug;  Kewton  Dexter,  Provi-  \ 
dence. 

i^ewTork:  Horatio  Seymour,  Ithica;  Seth  Green,  Mumford;  Eobert 
B.  Boosevelt,  New  York  City. 
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nsylvania:  James  Woirall,  Harrisbnrg. 

I  recent  convention  of  these  commissioners  held  in  New  York  City, 
[lowing  resolntions  were  adopted,  and  may  be  taken  as  the  views 
se  officers  upon  the  practical  aspects  of  this  subject: 
hereas  both  the  marine  and  inland  fisheries  oif  the  Atlantic  States 
much  deteriorated,  and  a  vast  source  of  supply  of  food  for  the 
has  been  greatly  injured  by  causes  entirely  within  the  control  oi 
tion;  and  whereas  the  present  yield  of  fish  firom  the  salt  and  fre^h 
\  could  be  largely  increased  by  simple  measures  for  their  prote3- 
id  propagation:  • 

wlvedy  That  every  effort  should  be  made,  not  only  in  the  States 
ented  in  this  convention  but  in  all  those  which  border  on  the 
ic  Ocean,  to  draw  legislative  attention  to  the  subject,  and  to  effect 
lodificationof  old  laws  and  enactment  of  new  ones  as  will  conduce 
restoration,  development,  and  protection  of  the  public  fisheries. 
tolvedj  That  the  subject  is  of  vast  importance  to  the  people,  and 
^  by  every  means  possible,  be  plsBeed  before  them  in  its  trae  fight, 
er  that  they  may  understand  fully  the  benefit  which  may  be 
ed  by  the  community  by  proper  care  of  this  valuable  branch  of 
blic  natural  resources. 

wlvedj  That  laws  in  adjacent  States  should  be  concurrent  and 
m,  in  order  that  there  may  be*no  conflict  between  the  owners  of 
nt  parts  of  a  stream  or  coast,  and  that  the  same  olyect  may  be 
1  view  by  all. 

iolvedj  That  fish  culture,  both  by  the  artificial  impregnation  of  the 
id  by  the  modifications  of  obstructions  which  have  reduced  the 
1  area  of  the  spawning-grounds  of  the  fish,  although,  as  yet,  com- 
rdy  in  its  infancy,  has  yielded  most  satisfactory  results,  and  will 
1  valuable  assistance  in  stocking  or  replenishing  public  waters. 
wlvedj  That  the  true  interests  of  the  fishermen  accord  absolutely 
he  advantage  of  the  public,  and  that  legislation  should  not  be 
I  te  them,  but  tend  to  devdop  this  conformity,  improve  the  fish- 
md  benent  the  public." 

New  York  commissioners  recommend  immediate  steps  toward 
Qg  shad  in  the  Hudson  on  a  scale  to  produce  early  and  marked 
L  They  would  use  four  hundred  boxes  with  a  capacity  of  fourteen 
IS  of  young  fry  daily,  or  three  hundred  millions  in  the  season,  and 
require  the  services  of  fifty  men,  and  an  expenditure  or  ten 
nd  dollars.  They  would  prohibit  flshiog  on  the  Hudson  after 
15,  and  the  use  of  nets  with  meshes  smaller  than  five  inches, 
I  Sunday  fishing  whatever. 

ed  D.  Hager,  commissioner  for  Vermont,  in  writing  concerning 
iteration  of  the  shad  and  salmon  fisheries,  declares  the  Connecticut 
e  been  once  as  good  a  salmon-producing  stream  as  any  in  America, 
I  that  valuable  fish  has  scarcely  been  known  for  years  within  its 
i,  and  believes  "that  by  constructing  suitable  fish  ways  over  the 
and  placing  the  young  firy  in  our  streams,  the  fish  will  again 
&  abundant  Concerning  recent  operations,  he  says:  "The  legis- 
of  last  year  (1868)  failed  to  make  any  appropriation  for  the  pur- 
)f  young  salmon  now  being  raised  by  Mr.  Stone,  of  Charlestown, 
[ampshire,  but  tlie  commissioners  propose  to  place  a  few  thousand 
Vermont  rivers  the  ensuing  spring.  Many  of  the  enterprising 
s  of  the  State  have  commenced  the  culture  of  trout  m  artificial 
and,  judging  from  the  favorable  results  already  attained,  it  is 
able  to  sup]X)se  that  within  a  few  years  the  raising  of  fish  for 
t,  will  become  one  of  the  profitable  industrial  pursuits  of  the  State." 
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It  may  not  be  generally  known  that  the  Connecticut,  which  for 
bounoary  between  Vermont  and  New  Hampshire,  is  altogether 
the  latter  State,  the  line  being  low-water  mark  on  the  western  sh 

A  note  from  Robert  B.  Roosevelt,  a  member  of  the  New  Toi 
mission,  states,  as  the  result  of  his  obsenrations  upon  several 
southern  rivers,  that  the  shad  fisheries,  ibrmerly  so  prolific  and  re 
as  practically  inexhaustible,  are  greatly  depleted.  The  fishermei 
complaining  of  the  reduction  of  their  business,  manifested  no  disi 
to  accept  the  suggestion  or  aid  of  himself  or  Mr.  Green  toward 
ing  their  former  prosperity ;  and  the  conclusion  was  reluctantly  i 
that  if  anything  of  importance  was  accomplished,  it  must  be  d 
the  general  government. 

In  a  recent  letter  to  the  Commissioner  of  Agriculture,  Seth 
one  of  the  commissioners  of  fisheries  of  New  York,  whose  labors 
hatching  have  been  remarkably  successfrQ,  (and  wnose  success  h 
acknowledged  by  the  Paris  SociMi  WAcctirimtaUm  in  an  award  of 
medal,)  writes  as  follows : 

"  Last  spring  I  visited  the  James,  Potomac,  Susquehanna,  D€ 
Hudson,  Connecticut,  and  Merrimac  Rivers,  and  find  that  all  tne  1 
are  failing,  a  less  number  of  shad,  herring,  alewives,  &c.,  bein( 
each  year.  The  chief  cause  of  this  decline  is  the  great  amount 
ing  tackle  used  on  the  rivers,  the  take  being  greater  than  the  ii 
The  rivers  can  all  be  restocked  artificially,  but  not  without  legi 
The  fishermen  want  to  take  the  last  fish,  but  no  one  of  them  wfil 
hatching  for  fear  some  other  fisherman  may  take  some  of  the  fisl 

<^  The  season  varies  in  all  the  rivers.  After  a  certain  season 
river,  there  should  be  no  fish  taken  except  for  artificial  propi 
The  rivers  must  be  farmed  from  one  end  to  the  other.  You  m 
well  undertake  to  raise  produce  on  one  farm  to  feed  a  counti 
hatch  fish  enough  at  one  fishery  to  stock  the  river.  They  shi 
hatched  at  every  fishery,  and  when  the  fishermen  put  back  in  ti 
a  thousand  fish  for  every  one  taken  out,  there  will  be  plenty  of  f 
that  wiD  be  done  when  the  legislatures  make  laws  recommended 
commissioners  of  fisheries.  But  when  the  fish  commissioner  pre 
bill,  after  long  experience  and  careful  consideration  as  to  what  i 
site  and  proper,  the  legislator  thinks  a  few  minutes  to  see  if  he 
friends  are  to  be  interfered  with,  and  strokes  his  beard  very  kno 
and  there  are  so  many  such  to  convince  that  you  are  right,  th 
almost  impossible  to  get  a  bill  through. 

^^  I  think  the  hot  weather  has  killed  a  great  many  fish  in  all  th 
and  bays.  On  the  12th,  13th,  14th,  15th,  and  16th  of  July,  the^ 
the  Connecticut  River  stood  at  from  eighty-two  to  eighty-eight  < 
I  saw  many  dead  shad  in  the  river,  and  the  fatality  must  hai 
much  greater  in  the  less  rapid  rivers,  bays,  lakes,  and  ponds 
think  it  a  serious  loss  to  the  country. 

"  I  began  to  operate  June  18,  at  Holyoke^  on  the  Connecticul 
and  hatched  about  forty  millions  of  shad  oy  July  12,  when  th 
became  so  warm  that  it  cooked  the  spawn  in  the  boxes.  Shad  ca 
hatched  successfully  in  water  warmer  than  seventy -eight  degrees, 
spawn  cannot  be  carried  more  than  two  days' journey.  All  the  ^ 
this  country  can  be  filled  with  fish  adaptCKl  to  them.  Bv«y  i 
water  is  worth  two  acres  of  laud  if  properly  farmed.  Most  persoi 
pose  that  it  can  be  done  at  trifling  expense.  It  can  be  done  chefl 
it  cannot  be  done  for  nothing.  Spend  one-thousandth  part  of  tt 
spent  in  tilling  the  land,  in  cultivating  the  water,  and  fish  may  be « 
oar  markets  at  two  cents  per  pound. 
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atched  about  five  hundred  thousand  tront  last  season,  and  sold 
Ave  hnndied  thousand  impregnated  trout  spawn.  Those  who  fol- 
tny  directions  hatched  a  tgdr  proportion.  I  send  the  spawn  to  any 
'  the  United  States,  by  express,  and  have  sent  them  to  the  Eocky 
Euns  by  mail  and  express.*  The  young  fish  can  be  sent  almost  any 
^  if  sent  in  January  or  Februazy.  In  hot  weather  they  do  not 
veH.  1  have  trout  growing  in  almost  every  State  in  the  Union, 
spring  streams  in  the  country  can  be  stocked  with  trout.  I  spent 
ieks  on  the  Hudson  Kiver  and  hatched  a  few  shad,  but  I  cannot 
thing  without  legislation." 

:ive8  minute  directions  for  the  care  of  the  ova  of  trout,  the  mode  of 
g  for  transportation,  and  the  proper  management  in  hatching.  He 
to  send  the  eggs  to  any  part  of  the  country,  or  to  Europe,  with- 
3,  packing  in  moss  within  a  tin  bucket,  which  is  placed  in  another 
with  sawdust  between  them  to  guard  against  sudden  changes  of 
ature. 

anuary,  1869,  a  quantity  of  impregnated  spawn,  put  up  at  his 
shment,  was  sent  by  Mr.  Boosevelt  to  Frank  Buckland,  the  well- 
naturalist  and  British  superintendent  of  fisheries.    They  were 

in  moss  in  a  can,  which  was  placed  in  a  larger  can,  the  space 
Q  being  fiUed  with  sawdust,  and  forwarded  in  the  ice  room  of  the 
r  Oity  of  Baltimore.  The  eggs  were  found  in  fine  condition,  with 
le  or  two  white  or  dead  ones. 

xreen  gives  the  following  directions  for  handling  the  spawn: 
k  the  moss  carefully  off  from  the  top  of  the  spawn.  Then  put  the 
a  pan  of  water  and  turn  it  nearly  bottom-side  up,  and  pick  the 
it  carefully.  The  spawn  will  sink  to  the  bottom,  and  you  can 
e  moss  out  of  the  pan.  If  there  is  a  little  left  it  will  do  no  harm, 
our  the  spawn  in  your  hatching-trough,  by  holding  the  edge  of 
in  under  water^  and  place  them,  without  touching  Sie  spawn,  by 
ig  tibie  water  with  the  bearded  end  of  a  feather.  The  dead  spawn 
rn  a  milk-white  color,  and  should  be  picked  out.  Your  trough 
be  so  arranged  that  the  water  will  run  in  it  about  twelve  feet  per 
.  The  water  should  be  filtered  by  running  through  gravel  or  cloth 
.  to  prevent  the  sediment  from  reaching  the  spawn.  I  run  about 
Q  of  water  over  my  spawn,  and  if  any  sediment  gets  on  them  and 
red  to  remain  there  long,  it  will  surely  kiU  them.  Remove  aU 
it  witii  the  bearded  end  of  a  qnill,  by  agitating  the  water,  with- 
ching  the  spawn. 

ge  ponds  vnth  but  little  water  get  too  warm  in  summer  and  too 
winter  for  trout  to  do  well.  It  is  detrimental  to  have  anv  other 
h  trout.  Any  kind  of  fish  or  fish  spawn  is  good  for  feed.  The 
should  be  fed  twice  per  day,  very  slowly ;  if  fwl  fast  the  feed  sinks 
buls  the  trough,  and  the  trout  will  sicken  and  die.  If  fed  regularly 
5  trough  kept  clean,  \^ath  a  good  change  of  water,  and  not  kept 
ck,  they  wiU  live  and  do  weU.  If  neglected  they  will  surely  die. 
5  sun,  sediment,  rats,  mice,  snails,  crawfish,  and  many  water 
are  death  to  si)awri.  My  troughs  are  twenty-five  feet  long,  and 
inches  wide.  The  water  that  feeds  each  trough  would  go  through 
neh  hole  with  a  three-inch  head.    Use  due  ^avel  that  has  no  iron 

it.  My  troughs  are  three  inches  higher  at  the  head.  The 
B  temperature  of  the  water  is  forty-five  degrees,  and  the  fish  hatch 
jnty  days.  Every  degree  colder  or  warmer  will  make  about  six 
ifterence  in  hatching.  Trout  hatch  the  soonest  in  warm  water, 
ic  on  their  bellies  sustains  them  for  forty  or  forty -five  days  after 
Ig,  then  they  need  food. 
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<<  When  the  fish  are  hatched,  raise  the  water  in  the  troughs  about  four 
OP  five  inches  by  putting  on  a  piece  of  board  of  that  width  on  every  crow- 
piece,  tilius  keeping  the  fish  separate — about  an  equal  number  in  each 
square.  If  you  have  a  small  stream  of  shallow  water  near  the  head  of 
your  pond,  put  a  few  in  a  place  in  the  stream  and  pond,  and  they  wiH 
tsike  care  of  themselves  better  than  you  can.  The  object  of  distributing 
them  is  that  they  will  get  more  foodL  AU  old  streams  and  ponds  have 
plenty  of  food  for  smaU  trout  and  large,  which  you  wiU  find  by  exam- 
ining the  moss,  sticks,  and  stones  in  your  poncU  and  streams,  as  they 
are  full  of  water  insects. 

"  The  fish,  after  hatching,  should  be  fed  twice  daily  for  two  or  three 
months^  then  once  a  day*— the  grown  fish  once  a  day  or  oftener.  For 
the  young  fish,  liver  should  be  scraped  and  chopped  very  fine,  and 
oiixed  witti  water,  to  give  it  about  the  consistency  of  clotted  blood.  Toss 
Jiis  to  the  fish  a  little  at  a  time,  so  tJiat  they  can  catch  and  devour  it 
oefore  it  reaches  the  bottom  of  the  trough ;  no  m6re  should  be  giren 
than  the  fish  will  eat,  because  if  any  is  left  it  Vill  settle  to  the  bottom 
and  foul  the  water,  and  tiie  fish  will  sicken  and  die.  The  fish  may  be 
fed  on  curds,  fish  ofial,  or  other  animal  matter,  provided  it  be  small 
enough  for  them  to  swallow.'^ 

Trout  breeding  easy, — ^A  family  supply  of  trout  may  be  attained  with 
small  expense  and  little  labor  by  any  intelligent  owner  of  a  brisk  spring 
of  never-failing  cold  water,  if  the  location  is  so  sheltered  as  to  avoid  the 
risk  of  overflow  from  surface  drainage.    Deep,  narrow  ponds  in  ravines 
protected  from  the  sun's  rays,  and  supplied  by  spring  water  through  an 
inch  pipe,  may  suf&ce  for  a  few  specimens,  and  serve  to  amuse  and  instruct 
the  amateur  proprietor ;  a  fountain  capable  of  filUng  constantly  a  two- 
inch  pipe  will  sustain  a  trout  preserve  which  may  prove  a  source  of 
pleasure  and  profit ;  a  still  larger  stream  is,  of  course,  desirable,  and 
essential  as  weU,  if  anything  important  is  sought  to  be  accompUshed* 
There  are  many  who  desire  to  undertake  a  very  simple  experiment  in 
pisciculture,  content  with  small  returns  in  the  pleasure  of  providing  a 
new  and  agreeable  feature  for  their  homesteads,  and  of  adding  a  new 
luxury  to  their  table  fare.    To  such  we  recommend  the  following  direc- 
tions of  Theodore  Lyman,  one  of  the  commissioners  of  Massachusetts: 
^'  The  simplest  hatching  apparatus  (without  a  house  at  all,  and  one  at 
command  of  anybody)  is  made  as  follows :  Close  below  a  spring-head  dig 
a  trench  a  foot  wide,  so  that  the  whole  water  shall  pass  through  itgentiy. 
Fit  tightly  into  this  trench  ^  box,  four  feet  long,  and  open  above  and  at 
each  end ;  the  water  wiD  now  flow  through  tlus.    Close  the  upper  end 
of  the  box  with  a  layer  of  coarse  sponge,  and  below  this  (down  stream, 
that  i^)  add  two  flaimel  strainers  stretched  across  the  box.    Now  th« 
water  will  still  flow,  but  will  be  filtered.    Close  the  lower  end  of  the  box 
with  a  metallic  gauze,  (the  bottom  of  an  old  sieve,  painted,  will  do,)  and 
add  a  movable  cover  on  top.    Now  you  have  a  closed  box  or  trongh, 
through  which  a  stream  of  filtered  spring  water  flows  constantly.    Take 
gravel,  the  size  of  peas,  wash  it  till  clean,  and  spread  it  one  inch  thick 
on  the  bottom  of  the  box.    On  this  gravel  lay  trout  eggs,  so  that  they 
do  not  He  on  top  of  one  another.    Examine  them  daily  to  remove  the  dead 
ones,  or  any  dirt,  and  to  wash  the  filters  when  necessary.    They  wiU  «D 
hatch  when  they  get  ready.    But,  how  to  get  these  eggs !    In  October 
or  November  go  to  a  trout  brook  and.  walk  softly  along  those  parts  of  i| 
that  are  gravcUy  and  have  running  water.    Peep  under  the  banks  and 
the  dead  logs  until  you  see  a  pair  of  trout  lying  close  together,  thdt 
heads  to  the  current.    With  a  hand-net,  dexterously  used,  both  may  be 
captured,  and  transferred  to  a  pail  of  water.    The  female  is  seen  to  be 
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the  stouter ;  ^e  has  a  less-projectmg  nnder-jaw,  and  her  fins  aro  not  so 
red.    ^  Take  her  up  tenderly,'  and  do  not  go  poking  a  domsy  thumb  into 
her  gills.    Pass  the  finger  and  thumb  with  a  gentle  pressure  along  the 
abdominal  region,  and,  if  the  fish  is  ^  ripe,'  the  eggs  will  fiow  out  freely. 
They  should  be  received  in  a  pan  of  water.    Put  the  female  back ;  take 
out  the  male  and  press  him  in  like  manner,  and  allow  the  expressed 
milky  fluid  to  fall  into  the  same  pan.    Stir  the  water  with  the  hand, 
cover  it,  and  allow  it  to  stand  for  half  an  hour.    At  the  end  of  that  time 
the  eggs  which  had  stuck  fast  to  the  sides  will  become  free  and  roll 
about    Kow  gently  spread  the  eggs  on  the  gravel  of  the  trough,  and 
the  primary  work  is  done.    Should  the  female  not  prove  ripe,  keep  her 
a  few  days  in  a  pool  or  spring-hole.    I^e  fish  thus  captured  for  breeders 
should  not  be  set  free,  but  kept  in  a  suitable  pool  till  the  next  season. 
Such  a  preserve  may  easily  be  made  by  digging  out  a  place  a  dozen  feet 
square  and  three  feet  deep,  grating  the  iulet  and  outlet,  and  leading  a 
stream  of  water  through  it.    The  breeding  fish  here  kept  will  feed  vora- 
donsly,  and  wiU  eat  refuse  scraps  of  meat,  insects,  caterpillars,  clotted 
milk,  hasty  pudding  boiled  with  milk,  and  small  minnows.    Tbius  fed, 
once  or  twice  a  day,  they  grow  rapidly,  and  a  half-pound  fish  will  get  to 
a  pound  in  a  year.    Meantime,  the  eggs  are  growing  also,  and  in  their 
way.    After  three  or  four  weeks  two  dark  specks  appear  on  each  egg, 
and  these,  when  held  to  the  light,  are  seen  to  be  the  eyes  of  the  embryo, 
showing  tnrough  the  translucent  sheU.    This  is  a  good  time  to  pack  eggs 
for  trai^por  tation.    Take  a  tin  box,  the  size  and  shape  of  a  pint  measure, 
collect  also  a  gooa  handful  of  peat  moss,  {Sphagnum^)  and  wash  it  clean. 
Lay  a  stratum  of  wet  moss  in  the  bottom  of  the  box,  and  cover  the 
same  with  a  fold  of  the  gauze  called  ^  musquito  bar.'    On  this  gauze 
spread  gently  a  single  layer  of  eggs,  and  cover  them  with  a  second  fold 
of  musquito  bar.    Then  put  more  moss,  and  another  layer  of  eggs  in 
like  manner,  and  thus  continue  until  the  box  is  fall.    Put  on  a  cover 
with  a  few  holes  in  it,  pack  the  tin  in  a  case  of  sawdust,  and  the  eggS 
are  good  for  a  month  without  opening.    When  they  are  unpacked  take 
the  moss  off  the  top,  then  lift  them  out  by  the  gauze,  and  place  them  in 
the  hatching-trough.    It  will  be  found  that  they  have  developed  almost 
as  mnch  in  the  wet  moss  as  they  would  have  done  in  the  water.    The 
dny  embryo  may  be  seen  jerking  itself  uneasily  in  its  spherical  prison ; 
a  movement  that  continues  to  increase  until,  after  two  or  three  months 
from  impregnation,  (according  to  the  temperature  of  the  water,)  the  crea- 
tnre  bursts  its  shell  and  appears  in  aU  its  grandeur,  looking^  to  say  the 
truth,  more  like  a  spiritual  polliwog  than  areal  salmonide.  ThispoUiwog's 
character  arises  from  the  great  yolk  sac,  or,  rather  call  it,  havresaCj  for  it 
bears  the  thirty  days'  rations  of  this  recruit.    AU  that  time  he  lies  still 
without  foraging.    But  thereafter  we  must  issue  to  him,  for  now  he  ap- 
pears as  a  genteel  minnow,  with  bars  on  his  sides.    Twice  or  thrice  a 
day  a  little  clotted  milk,  rubbed  very  fine  in  water,  must  be  put  in  the 
trough,  and  the  fry  may  be  seen  eagerly  to  swallow  the  floating  particles. 
With  enough. food,  room,  and  water  they  will  grow  fast,  and  will  take 
larger  and  larger  morsels.    At  a  year  old  they  may  very  well  weigh  four 
ounces,  though  they  may  be  somewhat  larger  or  much  smaller,  according 
to  their  treatoent.    Their  increase  will  depend  on  depth  of  water,  and 
quantity  and  variety  of  food." 

Prizes  for  fish-rearing. — ^The  Massachusetts  Society  for  Promoting 
Agriculture  has  offered  two  prizes,  one  of  three  hundred  dollars  and  one 
of  two  hundred  dollars,  for  the  best  two  establishments  for  the  culture 
of  food-fishes  in  Massachusetts.  The  awards  will  be  made  March  1, 
1872,  and  are  to  be  determined  by  a  consideration  of  the  number  ot 
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species  cultivated,  the  nninber  and  condition  of  individuals,  thenombear 
of  eggs  hatched  and.  young  reared,  and  the  neatness  and  economy  of 
the  establishment,  aiid  the  excellence  of  the  fixtures. 

Area  for  fish-farming, — Few  realize  the  extent  of  inland  water  in 
which  fish  culture  can  aid  in  the  enlargement  of  food  production.  In 
the  State  of  New  York,  for  example,  the  area  of  lakes  is  nearly  half  a 
million  acres,  (466.457,)  the  coast  line  270  miles,  and  the  number  of 
lakes  647.  Of  the  larger,  Cayuga  is  35  miles  long ;  Seneca,  35 ;  Oneida, 
20;  Otsego,  20;  Chautauqua,  18:  Crooked,  18;  Canandaigua,  16;  Ska- 
neateles,  16 ;  Owasco,  12 ;  Hemlock,  8 ;  Honeoye,  5,  and  Conesus,  5. 
These  waters  are  ample  for  the  annual  production  of  edible  fish  to  the 
value  of  many  miUions  of  dollaif ,  sufficient  to  aid  materially  in  supply- 
ing subsistence  to  the  dense  population  of  the  State  of  New  York. 

As  New  York  is  thus  made  to  illustrate  the  extent  of  inland  waters, 
without  reference  to  the  chain  of  inland  seas  stretching  westward  to 
Minnesota,  the  seaboard  bays  and  estuaries  of  Maryland  and  Virginia, 
with  many  hundreds  of  miles  of  coast  line,  may  serve  to  show  how  vast 
an  area  of  tide-water  is  accessible  for  fish-producing  and  fish-catdung 
purposes. 

WHAT  HAS  BEEN  DONE  BY  STATE  ACTION. 

As  early  as  1856  a  commission  upon  pisciculture  was  authorized  in 
Massachusetts,  which  resulted  in  a  few  experiments  and  a  report 

In  April,  1865,  upon  remonstrance  of  New  Hampshire  and  Vermont 
against  preventing  migration  of  fishes  by  high  dams  on  the  Connecticut 
and  Merrimack  Rivers,  the  legislature  appointed  two  commissioners, 
Theodore  Lyman  and  Alfred  A.  Reed,  to  investigate  the  question.  In 
December  of  the  same  year  these  commissioners  reported  to  the  gorer- 
nor  and  council,  and  in  May,  1866,  the  legislature  provided  for*  the  ap- 
pointment of  two  commissioners  for  five  years  to  carry  out  a  general 
plan  for  opening  the  above  rivers  to  the  passage  of  shad  and  salmon 
over  the  dams.  Mr.  Lyman  was  again  appointed,  and  Alfired  R  Field 
was  aasociated  with  him.  In  December,  1866,  they  were  able  to  report 
the  finishing  of  the  Merrimack  fishways,  and  the  opening  of  the  2^ew 
Hampshire  section  of  the  river  by  the  authorities  of  that  State.  The 
powers  of  the  commissioners  were  enlarged  in  1867,  and  they  entered  at 
once  upon  a  general  examination  of  the  fishways,  and  commenced  re- 
stocking the  waters  of  the  State.  In  June,  1868,  a  question  having 
arisen  relative  to  the  liability  of  the  proprietors  of  the  Holyoke  dam  for 
the  construction  of  a  fishway,  an  appropriation  of  twelve  thousand  dol- 
lars was  made  for  such  improvement.  The  appropriations  of  the  Massa- 
chusetts legislature  in  aid  of  fish  culture  for  a  single  year  have  amounted 
to  thirty  thousand  dollars. 

A  recent  communication  from  Theodore  Lyman,  president  of  the 
Massachusetts  commission,  reports  the  progress  of  their  official  operar 
tions,  and  announces  their  success  in  opening  several  rivers,  especially 
the  Merrimack,  The  Lawrence  fishway  over  the  high  dam  at  that 
place  has  been  a  difficult  one,  both  from  its  height  and  the  necessity  of 
great  strength  as  a  protection  against  ice.  Its  cost  has  exceeded  eight 
thousand  dollars,  and  while  it  carries  the  fish  over  in  its  present  condition, 
some  projected  improvements  will  render  it  an  undoubted  success.  The 
commission  has  stocked  ponds  with  black  bass,  and  bred  salmon,  troutj  * 
lake  trout,  fSalnw  tomaj  and  land-locked  salmon  (8.  Qloveri;)  distrib' 
uted  many  millions  of  snad  spawn,  but  Called  in  eflfbrts  to  obtain  that  d 
the  white  fish,  ( Coregonus  alba^J  the  Belgi-ade  smelt,  and  the  walleyed 
pike,  ( Lwsio  perca^J 
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Labors  of  Commissioner  Oreen, — ^Mr.  Green,  while  awaiting  legislative 
aid  for  fish  coltnre  in  his  own  State,  has  volunteered  his  services  in  other 
sections.    He  gives  the  following  accoont  of  his  operations : 

"On  the  11th  of  May,  1868, 1  put  four  thousand  shad-spawn,  properly 
impregnated,  into  a  hatohing-box  at  Cong  Bridge,  on  the  Potomac,  the 
water  being  at  a  temperature  of  sixty-four  degrees ;  on  the  13th  they 
showed  signs  of  life,  and  I  put  in  seventy  thousand  more.  On  the  14th 
the  form  of  the  fish  was  visible^  and  on  the  17th  they  hatched.  To  draw 
public  interest  to  the  matter,  I  natched  some  in  a  tumbler  in  the  house 
of  General  Spinner,  at  Washington.  They  left  the  egg  eighty-four  hours 
after  impregnation.  I  hatched  fifteen  hundred  in  a  salt-box,  with  a 
8ieve  bottom,  in  a  room  in  the  treasury  building.  On  the  18th  of  May, 
I  had  also  obtained  a  quantity  of  white-perch  spawn.  This  is  of  a  glu- 
tinous nature,  and  sticks  fast  to  brush,  weeds,  or  grass,  and  can  be 
readily  tianspKorted  in  that  condition.  It  hatched  in  about  a  week,  with 
the  temperature  of  the  water  at  about  sixty -two  degrees.  In  the  Poto- 
mac the  striped  bass  and  herring  spawn  May  25,  the  sturgeon  May  20, 
and  the  cattish  June  10.  From  that  river  I  proceeded  to  the  James, 
and  continued  my  endeavors  to  interest  the  fishermen  in  propagating 
shad.  Then  I  returned  to  !New  York,  stopping  on  the  Susquehanna  and 
the  Delaware,  the  latter  a  magnificent  stream,  where  shad  culture  might 
be  carried  to  any  extent,  and  which  might  be  filled  with  fish.  On  June 
i  the  fishermen  were  taking  up  their  nets  at  Carmansville,  and  along 
tie  lower  part  of  the  Hudson,  as  they  were  only  catching  four  or  five 
fish  a  day.  At  Clifton  1  saw  a  shad  with  the  spawn  running  from  it. 
On  the  18th  I  put  a  quantity  of  spawn  into  a  box  at  James  J.  MuUs's 
fishery,  near  Coeyman's  landing,  and  saw  evidences  of  life  in  thirty-six 
hours,  with  water  at  seventy-seven  degrees."  I  had  much  trouble  in 
getting  spawners:  they  can  be  taken  onl^  at  night.  Both  on  the  Hud- 
Bon  and  at  Holyofce  my  experience  was  the  same;  during  the  day  none 
were  to  be  had;  from  7  p.  m.  to  12  p.  m.  we  could  take  them  in  proper 
condition,  but  after  12  p.  m.  we  could  only  take  unrii>e  fish.  This  leads 
me  to  think  they  deposit  their  spawn  during  the  day.  The  steamboats 
were  troublesome,  the  waves  that  followed  them  washing  over  my  boxes 
and  carrying  away  the  spawn.  I  had  to  locate  my  boxes  behind  the 
erections  put  in  the  river  to  deepen  the  channels.  Very  few  shad  are 
to  be  found  above  Albany ;  not  one  will  be  taken,  on  an  average,  at  a 
haul,  although  there  are  several  other  kinds  of  fish  more  abundant. 
Ihere  must  be  an  extremely  small  number  that  run  the  gauntlet  below 
luccessfully.  After  I  had  thoroughly  examined  the  Hudson,  I  pro- 
ceeded to  Holyoke,  and  continued  the  artificial  propagation  of  shad  until 
t  was  stopped  by  the  hot  weather.  I  instituted  a  series  of  experiments 
which  showed  conclusively  that  while  shad  will  hatch  with  water  at  a 
temperature  of  seventy-eight  degrees,  the  eggs  will  all  die  when  the 
temperature  rises  to  eighty-two  degrees. 

"In  the  fall  of  this  >ear  (1868)  1  commenced  the  artificial  culture  of 
white  fish.  I  obtained  a  quantity  of  the  spawn,  and  submitted  it  to 
various  courses  of  treatment.  My  most  successful  plan  was  to  man- 
age it  as  I  do  the  ova  of  trout — to  put  it  in  my  hatching-troughs,  which 
are  twenty-four  feet  long,  with  an  inclination  of  three  inches,  ana  which 
are  divided  by  bars  across,  two  inches  high.  Gravel  is  laid  in  the  com- 
partments one  and  a  half  inch  deep,  so  that  the  depth  of  water  is  only 
W  an  inch.  The  eggs  are  heavy,  like  those  of  trout,  and  sink  instantly 
n  water.  In  thirteen  days  the  fish  were  visible  in  the  egg  by  the  aid 
►f  the  microscope,  and  in  twenty -one  days  they  exhibited  signs  of  life, 
he  water  standing  at  a  temperature  of  forty -five  degrees.    They  hatdi 
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more  rapidly  than  trout,  and  in  those  which  I  have  with  me  the  fish  aiie 
plainly  visible  to  the  naked  eye.    Most  of  those  have  been  kept  in  wet 
moss,  in  which  their  development  has  progressed,  although  more  slowfy 
than  when  in  their  proper  element.    I  only  stripped  five  or  six  females, 
and  obtained  some  two  hundred  thousand  eggs,  as  they  contain  abont 
ten  thousand  eggs  to  the  pound  of  their  weight.    These  were  placed  in 
damp  moss  as  soon  as  impregnated,  and  carried  in  a  buggy  over  country 
roads  seven  miles,  tiien  by  railroad  twenty-five  miles  the  same  day. 
They  are  now  doing  well,  and  bid  fair  to  hatch  as  large  a  percentage  as 
could  be  expected  with  a  first  exi)eriment.'' 

The  Pennsylvania  Commission  reports  a  catch  of  20,000  shad  witliin 
a  distance  of  fifty  miles  above  Columbia,  as  the  immediate  result  of 
building  the  fishway  at  that  place.  The  dam,  which  is  ten  feet  liigh, 
was  cut  away  to  three  feet  at  the  point  surmounted,  and  an  incline  of 
forty-five  feet  was  constructed  to  overcome  an  elevation  of  three  feet 
Dams  above,  the  owners  of  which  are  awaiting  the  adjudication  of  courts 
as  to  their  liability  for  the  erection  of  fishways,  shut  out  these  fish  fsm 
three  hundred  miles  of  rivers  above. 

The  Connecticut  commissioners  are  co-operating  with  those  of  the  States 
lying  northward,  and  awaiting  the  erection  of  the  fishways  at  Holyoke 
and  Turner's  Falls.    They  have  issued  two  or  three  interesting  reports. 

The  State  of  Massachusetts  has  expended,  during  the  last  year,  $4,000 
in  the  artificial  hatching  of  shad,  at  Holyoke.  on  the  Connecticut*  Sev- 
er^ thousands  of  salmon  were  hatched  for  tne  Massachusetts  commis- 
sioners, at  Meredith  Yillage,  New  Hampshire.  Black  bass  have  beeo 
introduced  into  several  ponds,  and  spawn  of  the  land-locked  salmon  has 
been  procured  for  artificial  hatching.  The  lake  trout,  smelt,  and  other 
useftd  fishes  are  about  to  be  introduced. 

Since  the  enactment  of  law#in  New  Hamp.shire  for  the  protection  and 
fostering  of  this  interest,  salmon  have  been  hatched  for  the  Merrimack 
and  Connecticut  rivers,  tJie  lake  trout  of  lake  Winnipiseogee  have 
greatly  increased,  and  black  bass  have  been  introduced  into  Suuapee, 
Massabesic,  Pennacook,  and  Enfield  lakes.  Fishways  have  been  built 
at  Manchester,  Laconia,  Franklin,  Sandbornton  Bridge,  and  other 
places.  The  cost  of  the  last  years'  operations  was  scarcely  $1,500,  and 
$4,000  placed  at  the  disposal  of  the  commissioners  for  expensive  and 
burdensome  fishways  was  not  required,  individuals  promptly  complying 
with  legal  requisitions. 

IVIr.  C.  G.  Atkins,  one  of  the  Maine  conmjissioners,  writes  that  begin- 
ings  have  been  made  in  artificial  propagation  of  shad,  and  land-locked 
salmon  in  Maine.  At  Manchester,  three  thousand  of  the  latter  were 
hatched  under  his  direction,  as  a  preliminary  experiment,  and  three 
thousand  brook  trout.  Another  experimentsd  establishment  at  Alna 
was  conducted  successfully  by  Mr.  David  C.  Pottle. 

Dr.  W.  W.  Fletcher,  of  Concord,  New  Hampshire,  and  Rev.  Living- 
ston Stone,  of  Charlestown.  in  the  same  State,  have  be^jn  engaged  enc- 
cessfully  in  obtaining  ova  oi  the  salmon  from  New  Brunswick,  for  prop- 
agation, under  the  direction  of  State  officials. 

E3CPE31IMENTS  OF  INDIVIDUALS. 

Tr(yu;t  works  at  West  Bloomfield^  New  York. — Stephen  C.  Ainsworth, 
who  may  be  called  the  pioneer  of  pisciculture  in  this  country,  has  been 
nine  years  experimenting  in  hatching  and  rearing  fish,  especially  trout 
He  writes  concerning  his  works :  *'  The  spring  which  I  have  is  very 
small,  only  filling  a  half-inch  tube ;  consequently  my  exi>eriments  l»av6 
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been  on  a  small  ficalo  as  to  number  of  trout  and  spawn.  In  the  Ml  of 
1866  I  took  twenty-one  thousand  spawn,  and  hatched  twenty  thousand 
^es.  Some  of  them  died  soon  after  they  began  to  eat,  owing  to  insuf- 
ficient water.  The  remainder  I  put  into  neighboring  ponds  and  brooks. 
In  1867  I  took  twenty-five  thousand  spawn,  and  sold  all  but  two  thou- 
sand. All  hatched  but  fifteen  j  they  aie  now  (July  29, 1868,)  from  one 
and  a  half  to  four  inches  long,  very  fat,  and  as  tame  as  kittens.  I 
hatehed  sixty  thousand  one  year  with  this  one-half  inch  of  water,  but 
disused  of  most  of  them  soon  after.  I  have  hatched  one  hundred  and 
ninety-nine  out  of  two  hundred  spawn  taken  from  a  trout,  but  to  hatch 
ninety  to  ninety-five  per  cent,  of  all  spawn  taken  is  first-rate  luck ;  and 
to  grow  ninety  per  cent,  of  these  is  doing  well,  although  I  do  not  think 
I  lost  one  per  cent,  of  those  I  hatched  last  spring.  From  my  experience 
I  am  satisfied  that  one  inch  of  water  from  forty-eight  to  fifty-two  de- 
grees, with  proper  care  and  fixtures,  will  hatch  a  hundred  thousand 
trout  and  grow  in  good  health  sixty  thousand  one  year. 

"Four  years  since  I  put  a  few  trout  just  hatched  ijito  a  spring  pond  in 
this  vicinity.  Last  summer  some  were  caught  that  weighed  two  pounds 
each.  This  demonstrates  how  rapidly  they  will  grow  in  deep,  cold 
water,  with  ample  room,  and  abundant  natural  food. 

"We  have  now  several  hundred  trout  ponds  in  this  State  that  have 
been  in  operation  from  one  to  six  years,  artificially  built,  and  stocked 
witli  this  speckled  tribe.  From  all  these  experiments  we  can  safely  say 
that  the  furtificial  propagation  and  cultivation  of  brook  trout  in  t^s 
coantry  is  a  settled  and  permanent  fact.  From  these  statements  it  is 
manifest  that  any  person  in  possession  of  a  spring  producing  a  supply 
of  water  through  the  year  of  from  one  inch  to  one  hundred  square 
inches  of  pure  water  may  grow,  with  right  appurtenances  and  requisite 
knowledge  and  care,  from  six  thousand  to  six  hundred  thousand  trout  in 
one  year,  worth,  at  present  prices  for  stocking  ponds  and  streams,  a 
hondred  dollars  per  thousand,  or,  five  hundred  to  fifty  thousand  to  weigh 
a  pound  each,  worth  one  dollixr  per  pound. 

"I  have  grown  fifteen  hundred  to  weigh  half  a  pound  to  three  pounds 
each,  with  only  a  half-inch  flow  of  water,  though  I  am  sorry  to  say  that 
I  lost  about  a  hundred  during  this  long,  dry,  hea>ted  term,  and  about  a 
tbousand  four  years  ago,  weighing  twenty-five  hundred  pounds  in  all. 
With  a  good  spring  of  one  half-inch  of  water,  one  may  raise  all  the. 
treat  he  needs  for  his  table,  with  trifling  expense.  A  dam  may  be 
pu^ed  across  any  spring  brook,  with  a  screen  to  prevent  the  fish  from 
tumiing  over  the  dam ;  and  by  graveling  the  stream  well  above  the 
pond,  large  numbers  may  be  grown  naturally  every  year.'' 

Seth  Green's  trout  stream  and  pond3. — The  most  noted  tiout-breedlng 
enterprise  is  that  of  Seth  Green,  in  Caledonia,  Livingston  County.  The 
site  of  a  miU  stream  of  spring  water  was  purchased  a  few  years  since 
for  two  thousand  dollars,  and  ponds  improvised  by  creating  divisions  in 
the  old  "  forebay "  and  raceway.  When  his  operations  in  artificial  prop- 
agation had  fairly  commenced,  he  accepted  a  proposition  for  six  thou- 
sand dollars  for  a  half  interest  in  the  works.  Ponds,  races,  hatching- 
houses,  and  hatching-boxes  were  subsequently  constructed,  and  the 
'Works  extended.  The  profits  of  trout  propagation,  under  favorable  cir- 
comstances,  may  be  seen  in  the  reported  net  results  of  this  enterprise : 
One  tiiousand  dollars  in  1866 ;  five  thousand  dollars  in  1867,  and  ten 
thousand  dollars  in  1868. 

Mr.  Ainsworth,  writing  to  this  Department  in  July,  1868,  states 
that  Mr.  Green  hatched,  artificially,  one  hundred  and  eighty  thousand 
trout  in  1865 ;  three  hundred  thousand  in  1866 ;  six  hundred  thousand 
in  1867 ;  that  in  1868  he  sold  three  hundred  to  four  hundred  thousand 
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Bpawii  for  stocking  ponds  and  streams,  and  hatched  %nr  hundred  ihoi 
sand  small  fry.  The  stream  is  a  mile  long,  averaging  four  rods  wide,  an 
from  two  to  six  feet  in  depth,  affording  eighty  barrels  of  water  per  sei 
ond,  ranging  in  temperature,  through  the  year,  from  forty-three  tofift; 
eight  degrees.  The  water  in  the  spring  is  at  forty-eight  degrees.  B 
had  in  Uie  summer  of  1868  nine  thousand  parent  trout,  weighing  froi 
two  to  four  pounds  each,  in  one  pond,  seventy-five  by  thirteen  feet,  an 
five  feet  deep.  This  pond  is  supplied  by  a  stream  that  changes  tb 
water  every  minute.  Another  pond  forty  feet  square  had  twenty  thou 
sand  smaller  trout,  weighing  from  one  to  two  pounds  each.  The  wato 
is  so  clear  that  all  are  distinctly  visible.  Mr.  Ainsworth  deems  tlie  sup 
ply  of  water  sufiicient  to  grow  millions  of  trout  to  perfection. 

Tlie  Troutdale  establishment — The  fish  farm  of  Dr.  J.  H.  Slack,  oi 
GTroutdale,  near  Bloomsbury,  New  Jersey,  has  ample  and  well-arranged 
apparatus  for  fish-hatching.  It  is  located  in  the  Muskametkony  Valley, 
in  Warren  County,  sixty-four  miles  northwest  fix)m  New  York  City 
The  "works"  cover  about  two  acres,  and  are  supplied  by  a  stream oi 
clear  spring  water  flowing  continually  at  the  rate  of  a  thousand  galloni 
per  minute.  Summer  and  winter  the  water  reaches  the  hatching-housi 
at  a  uniform  temperature  of  about  fifty  degrees  Fahrenheit.  The  pondi 
contain,  (June,  1868,)  beside  an  ample  stock  of  small  fry,  about  sev^ 
hundred  adult  trout,  some  of  them  of  three  pounds  weight.  The  pondi 
are  three  in  number,  the  one  nearest  the  hatching-house  prepared  forth* 
reception  of  twenty  thousand  young  trout  hatched  during  the  winter;  thi 
next  assigned  to  the  use  of  larger  specimens  not  exceeding  eight  inchei 
in  length ;  the  third  occupied  by  the  full-grown  or  well-developed  trout 

The  bottoms  of  the  ponds  are  of  clay,  upon  which  large  stones  hzn 
been  placed  to  enable  the  fish  to  free  themselves  from  parasites,  aniiod 
or  vegetable,  which  cause  great  debility  and  mortality,  unless  by  tno 
tion  &e  trout  can  obtain  speedy  riddance  from  the  troublesome  visitora 
Large  floats,  made  fast  to  the  banks  by  wires,  afford  a  grateftil  and  nfr 
cessary  shade.  The  bottoms  of  the  races  are  covered  with  small  stonei 
and  a  layer  of  fine  gravel,  and  the  sides  are  slated  to  prevent  crumbling 
of  the  banks. 

The  accompanying  illustrations  represent  the  Troutdale  fish-ponds  and 
hatching  house.  Dr.  Slack  regards  pisciculture  as  no  longer  an  experi- 
ment, but  as  a  pursuit  quite  as  certain  as  agriculture,  and  at  present  much 
more  profitable.  He  describes  the  process  of  taking  and  hatchingtheegg* 
The  spawning  season,  commencing  about  the  middle  of  October,  was  indi- 
cated by  the  changing  of  the  bright  tints  of  the  female  to  a  sotobre  hue, 
the  anterior  projection  of  the  lower  jaw,  the  distension  of  her  abdomen 
by  the  ova,  and  uneasy  movements  in  seeking  suitable  gravel  beds  for  the 
deposition  of  the  spa\vn.  On  October  30,  fishes  were  seen  in  the  race 
busily  engaged  in  forming  their  nests,  by  removing  the  fine  gravel  from  a 
circle  a  foot  in  diameter.  Specimens  were  then  taken,  and  the  era  ex- 
pressed and  fertilized  in  the  usual  manner.    He  proce^tds: 

"After  being  thus  secured  the  eggs  were  taken  to  the  hatching-house, 
which  had  been  made  ready  for  their  reception  in  the  following  mann^: 
The  hatching-trough  had  been  filled  to  the  depth  of  two  inche^^  with  fine 
gravel,  carefully  boiled  to  destroy  the  eggs  of  any  insects  which  might 
have  been  present ;  over  this  a  gentle  stream  of  water  firom  the  spring, 
filtered  through  four  screeus  of  ^e  flannel,  was  conducted.  Upon  the 
gravel  the  eggs  were  placed,  the  greatest  care  being  taken  to  avoid  any 
sudden  jar,  as  the  recently  impregnated  egg  requires  the  most  gentle 
handling  lest  suddenly  acquired  life  he  as  suddenly  extinguished.  Afttf 
resting  on  their  new  location  for  a  few  minutes  they  were  evenly  spread 


Trauldalo  fisU  panda. 


L= 


Imuldalc  hatching  hnnss. 


TKOnTDALE  FISH  POSDS  i>T»  HATCHING  HOUSE 


BECEKT  PBOGBESS  IN  FISH  CULTURE.         335 

over  Uie  bottoms  of  the  tronghs  by  means  of  a  fine  feather. .  During  the 
entire  process  the  eggs  had  not  for  an  instant  been  exposed  to  the 
atmosphere. 

^'This  process  of  impregnating  and  depositing  in  the  hatching-house 
was  repeated  semi-daily  until  January  12,  1868,  during  which  period 
aboat  seventy-fire  thousand  eggs  were  taken.  Experience  shows  that 
fiom  a  trout  of  one  pound  about  one  thousand  eggs  is  the  average  yield; 
but  owing  to  causes  entirely  beyond  the  control  of  the  proprietor,  only 
twenty  thousand  hatched.  The  dead  eggs  were  removed  daily,  being 
readily  distinguished  by  turning  snow-white;  these  still  retaining  their 
vitality  resembled  small  pearls,  being  translucent  and  slightly  clouded. 
The  first  young  appeared  December  10,  forty  days  after  the  impregna- 
tion of  the  eggs.^ 

Fishrbreedirig  works  at  Meredith  Village^  New '  Hampshire. — The  trout 
and  salmon  nurseries  and  general  fish-breeding  works  of  Hoyt  &  Robin- 
son, at  Meredith  Village,  New  Hampshire,  present  a  good  example  of 
what  may  be  done  in  pisciculture  with  a  small  but  constant  stream  of 
uniformly  cold  water,  in  a  location  properly  situated.  The  spring  sup- 
plying the  water  gushes  in  a  bold  stream  from  the  base  of  a  sharp  de- 
clivity at  the  head  of  a  narrow  ravine,  and  is  the  source  of  a  well-known 
trout  brook,  less  than  a  mile  in  length,  discharging  into  Lake  Winni- 
piseogee. 

The  ponds  are  so  small  and  yet  so  populous ^with  thousands  of  trout 
and  samion,  that  they  may  well  serve  to  illustrate  the  wonderful  facility 
with  which  these  fish  may  be  reared,  in  suitable  water,  with  some  at- 
tention and  feeding.  The  accompanying  wood-cut  shows  the  relative 
size  and  form  of  the  ravine  itself,  the  ponds,  raceway,  &c.  The  first  pond, 
about  the  size  of  a  city  house-lot,  twenty-three  by  one  hundred  feet, 
contains  thousands  of  trout  from  one  to  two  years  old,  which,  as  seen  by 
tbe  writer,  sporting  in  water  so  clear  that  every  one  was  visible,  and 
erowding  one  another  in  their  graceful  and  constant  movements,  pre- 
wnted  a  scene  of  natural  grace  and  beauty  rarely  equalled. 

The  temperature  of  the  water  is  forty -eight  degrees  in  summer,  and 
fcrty-flve  degrees  in  winter,  and. the  uniformity  of  temperature  is  no  less 
Mdarkable  than  the  purity  of  the  water. 

Ihe  lowest  of  the  three  ponds,  which  is  the  largest  and  deepest,  la 

neeupied  by  the  fish  of  three  or  four  years,  weighing  from  one  to  three 

Ipoonds.     At  a  recent  inspection,  a  small  dip-net,  at  a  single  sweep. 

t^ulethe  speckled  beauties  were  competing  for  an  award  of  minced 

ptvar,  was  seen  to  rise  half  filled  with  a  struggling  mass  of  well-grown 

'MksL    From  this  pond  a  fishway  (as  shown  in  the  illustration)  leads  to 

^I|MI  brook  below,  by  which  many  wild  trout  ascend  and  fall  into  a  box, 

[Ami  which  they  are  taken  and  added  to  the  general  stock. 

I   0pst  below  the  hatching-house^  between  the  first  and  second  ponds,  a 

^lilpfway  is  adapted  to  the  uses  of  a  fish  nursery,  and  Mr.  Bobinson  has 

lijilitrived  a  feeding  apparatus  which  consists  of  a  box,  or  miniature  race- 

iWtt^,  in  the  bottom  of  which  slits  of  three  or  four  inches  in  length  are 

^  obliquely  through  at  intervals  of  a  few  feet ;   and  through  these 

ijpirtares  the  food  is  distributed  by  a  gentle  stream  of  water  which 

k^l^t  constantly  flowing  through  the  box.    It  is  curious  to  observe  the 

yoong  fry,  as  they  frequent  the  space  beneath  these  apertures,  and  seize 

upon  every  atom  of  food  which  falls  into  the  water;  even  cleaning  away 

the  sand  and  gravel  which  covers  the  bottom  of  the  raceway  in  their 

eompetition,  in  which  they  imitate  the  greed  and  voracity  of  pigs  feed- 

ing  at  a  common  trough. 

Another  feature  of  their  establishment  is  the  preparation  of  artificial 
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spawning  beds,  in  whicli  the  trout  may  deposit  their  ova  natoj 
l5iey  consist  of  a  series  of  screens,  the  lower  one  with  very  fine  me 
the  upper  with  coarser  ones  covered  with  clean  gravel  or  small  st 
Upon  the  latter  the  parent  fish  make  their  nests  in  the  spawning  se 
the  female  expressing  the  ova,  and  the  male  throwing  the  milt, 
as  they  are  accustomed  to  work  in  the  natural  stream ;  and  the  fe^ 
spawn,  falling  through  the  first  screen,  rests  securely  upon  theseco 
lower,  which  is  removed  to  the  hatching-house  to  be  watched  and  w 
upon  until  the  hour  of  hatching  arrives. 

In  1867  there  were  hatched  here,  10,000  brook  trout,  40,000 
trout,  and  5,000  salmon;  in  1868,  (hatched  or  eggs  sold,)  10 
brook  trout  and  46,000  salmon.  There  are  now  20,000  breeding 
in  the  ponds,  from  which  1,000,000  small-fry  are  expected  an 
season. 

Trout  breeding  at  Nashtuij  New  Hampshire, — ^An  experiment  in  tl 
tificial  propagation  of  the  trout  was  undertaken  in  1867,  by  M 
OteoTge  Stark,  Edward  Spaulding,  Charles  Williams,  and  O.  H.  Phi 
in  the  interest  of  practical  pisciciilture,  and  with  the  hope  of  cheap 
a  desirable  luxury.  The  location  is  peculiar.  A  marshy  area  of 
or  four  acres  is  nearly  surrounded  by  an  ampitheatre  of  high  hills, 
the  base  of  which  issue  numerous  springs  of  clear  cold  water,  i 
varies  little  in  temperature  during  the  year,  and  less,  perhaps,  in 
tity  of  water  discharged^  in  different  seasons.  These  springs,  un 
form  a  brook  of  sufiSicient  volume  to  supx)ort  naturally  a  goodly 
ber  of  the  finny  inhabitants,  and  a  decided  reputation  as  a  trout  st 
though  it  is  little  more  than  half  a  mile  from  its  hundred  heads 
single  mouth,  where  it  embouches  into  the  Nashua. 

A  dam,  three  or  four  feet  in  height,  was  thrown  across  the  ravine 
a  pond  of  an  acre  and  a  half  obtained,  five  or  six  feet  deep  at  poi 
least  elevation,  but  quite  shallow  in  a  large  portion  of  its  area,  and 
spersed  with  growing  trees  and  shrubs  and  ferns  and  other  for 
vegetation*  Bo  equable  is  the  temperature  of  the  water  that 
is  noted  a  difference  of  only  eight  degrees^  fifty  degrees  bein; 
record  in  summer  and  forty-two  degrees  in  wmter.  In  this  pond 
placed  five  hundred  trout ;  a  hatchmg-house  was  erected  just  belo^ 
ten  thousand  eggs  were  procured  from  Seth  Green,  and  placed  i 
hatching-boxes  for  the  first  experiment  in  November,  1867.  The  i 
before  entering  the  boxes,  was  filtered  through  six  flannel  stra 
(which  were  washed  nearly  every  day,)  and  every  foreign  subs 
and  every  decaying  egg  was  removed.  The  result  was  Buce< 
beyond  the  expectation  of  the  amateur  fish-hatchers.  In  Mardi, 
thousand  small  firy  appeared,  or  ninety  per  cent,  from  ova  brought 
than  four  hundred  miles. 

While  the  eggs  were  being  placed  in  the  hatching-boxes,  the  fidl-g 
trout  in  the  pond  above  were  seeking  suitable  spawning  beds  ini 
water  in  which  they  deposited  their  eggs,  which  were  duly  ferti 
and  left  to  hatch  naturally.  Early  in  ti^e  season  large  numbers 
observed  just  from  the  egg^  brisk  and  vigorous,  the  yolk  sac  unabs« 
and  growing  to  two  or  three  inches  in  length  oy  the  following  Au 
The  older  trout,  fed  two  or  three  times  a  week  with  fresh  Uver,  apgi 
to  have  doubled  in  weight  during  the  year. 

The  experiment  warranted  larger  resources,  and  in  1868  a  more 
cious  house  was  bmlt,  capable  of  hatching  one  hundred  thousand 
single  season.  Small  tanks  or  x>onds  adjacent  to  the  hatching-hoa£ 
excavated  for  rearing  the  small  fry,  or  for  keeping  the  spawnera  i 
ripening,  by  digging  away  a  foot  or  two  of  bog  earth  at  the  base  oi 
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hills,  exposing  a.  bed  of  tine  gray  sand,  in  which  living  springs  bubble  up 
continually,  and  fill  the  excavation  with' clear  cool  water. 

It  is  proiK)sed^  increase  the  height  of  the  dam  five  or  six  feet,  and 
obtain  a  pond  of  three  or  (our  a<res.  Another  pond,  below  the  hatching- 
house  is  also  filled  with  trout.  When  the  full  capacity  of  the  works  is 
employed,  it  is  believed  that  some  hundreds  of  thousands  of  the  beauti- 
ful Sahno  fontinalis  may  be  sporting  together  within  their  waters. 

Cold  Spring  trout  works  at  Charlestown^  Neio  Hampshire. — ^Rov. 
Li\-ingstone  Stone  has  a  nursery  of  brook  trout  at  Chaflestown,  near  the 
Connecticut,  where  he  has  also  been  experimenting  with  salmon.  He 
received  a  xwrtion  of  the  seventy  thousand  eggs  obtained  from  the  Miri- 
inichi,  in  New  Brunswick,  a  year  ago,  the  remainder  going  to  the  hatch- 
ing-boxes of  J.  S.  Eobinson,  of  Meredith  Village,  toward  the  restocking 
of  the  Merrimack  Eiver.  ^{r.  Stone  has  since  obtained,  after  encoun- 
tering opposition  and  hinderance  from  the  authorities  of  New  Bruns- 
wick, two  hundred  and  fifty  thousand  eggs  from  forty  salmon,  half  of 
which  were  left,  by  stipulation,  to  be  hatched  in  their  native  stream,  and 
^  were  distributed  among  the  pisciculturists  of  Massachusetts  and 
!^ew  Hampshire,  for  the  stocldng  of  the  Connecticut,  Merrimack,  Salmon 
rails,  and  other  rivers  of  th<5se  States.  The  parent  salmon  weighed 
irom  ten  to  thirty  i>ounds.  I'ho  largest*  number  of  eggs  taken  from  a 
ingle  fish  was  estimated  at  twenty  thousand:  the  eggs  packed  in 
afikets  of  wet  moss,  and  conveyed  one  hundreu  and  twenty  miles  on 
leds,  three  hundred  and  twenty'  by  rail,  and  two  hundred  and  eighty  by 
Bter.  At  Cold  Spring  there  arv3  about  one  hundred  and  fifty  thousand 
t>ut  hatched,  (one  hundred  and  sixty  thousand  eggs,)  and  an  extensive 
ilmon  nursery  is  in  frdl  operation. 

Lang  Island  trout  ponds. — Expeiimental  and  initiatory  practice  in 
■out-rearing  is  becoming  common  ux)on  Long  Island.  An  investment 
I  three  hundred  thousand  dollars,  as  is  reported,  has  already  been 
iade.  Eetums  have  of  course  been  light  as  yet,  except  in  the  sale  of 
^gs  and  young  fish. 

A  few  of  these  improvements  may  be  mentioned.  The  Sportsman's 
hib  consists  of  one  hundred  members;  entrance  fee,  five  hundred  dol- 
flps;  yearly  dues,  twenty  dollars.  Its  property,  (at  Islip,)  sixty  to  seventy 
sies,  with  natural  streams,  improved  by  art,  exceeds  fifty  thousand 
ollars  in  value,  and  is  yearly  increasing  in  pecuniary  and  piscatory 
due.  It  is  at  Smithtown,  on  the  north  side  of  the  island. 
The  "  Stump  Pond,'^  owned  by  Phillips  &  Vales,  is  fished  by  the  *•  Wal- 
tti  Club."  The  property  covers  two  hundred  acres.  Perch  and  other 
itraders  reduce  the  value  of  the  property  as  a  trout  preserve. 
Near  this  property  is  one  of  the  best  improvements  on  Long  Island; 
'aitland's  Pond,  costing  thirty  thousand  dollars,  including  forty  acres  of 
nd.  A  costly  lesson  m  fish-culture  waa  taken  by  the  proprietor,  in 
iling  at  first  to  drain  off  the  stream  and  expel  the  burrowing  pike  and 
lis,  which  fed  to  satiety  upon  the  young  trout,  and  to  remove  the  mud 
id  slime  of  the  bottom. 

A  fine  stream,  ten  miles  west  of  that  of  the  Sportsman- s  Club,  o>vned 
J  StiUingworth  and  Johnson,  has  been  improved,  and  is  valued,  witii 
ro  hundred  acres  of  land,  at  thirty  thousand  dollars. 
At  South  Oysterbay  is  a  fine  trout  pond,  the  property  of  Timothy 
irman,  valued  at  fifteen  thousand  dollars.  The  most  approved  methods 
practical  pisciculture  have  been  adopted  in  fitting  up  a  preserve  ui)on 
e  proi)erty  of  August  Belmont,  as  also  upon  the  Phelps  property,  and 
dozen  or  more  other  improvements,  valued  at  five  to  ten  thoiisaud 
»Ilais  each,  have  been  made  between  Jamaica  and  Islip. 
22 


338  AGBICULTtrRAL  B7JP0BT. 

A  rery  complete  establishment  is  that  of  Mr.  Fimnany  at  Maspeth. 
The  stream,  passing  through  d.  marshy  tract,  was  small  and  sluggish^ 
and  the  experiment  of  extending  it  in  curves  like  the  letter  8  through 
a  course  of  half  a  mile  was  deemed  a  doubtj^  one ;  out  pure  springs 
came  bubbling  up  from  the  sand  below  the  excavated  earth ;  the  bottom 
was  covered  with  washed  gravel  and  pebbles,  and  the  sides  lined  to  pre- 
vent the  washing  in  of  mud.  A  dam  shuts  off  the  surface  water,  and 
the  improvements  of  ponds,  spawning  grounds,  and  nurseries  are  very 
extensive  and  complete. 

Successful  eopperiments  in  lower  latitudes, — The  black  bass,  {Chrystes  fas- 
ciatus^)  ranking  little  below  the  brook  trout  as  a  game  fish,  and  sur- 
passed by  few  species  in  quality  and  flavor,  was  a  few  years  since  un- 
known in  the  Potomac,  but  is  now  found  in.  moderate  abundance  in  the 
markets  of  Washington.  Two  sportsmen  have  killed  in  a  few  hours  of 
a  summer  day,  a  short  distance  above  this  city,  with  the  red  ibis  flj^ 
eighty  pounds  of  this  flue  flsh.  It  is  said  that  these  waters  were  sup- 
plied with  black  bass  as  a  result  of  the  introduction  of  a  dozen  or  more, 
which  had  been  brought  from  the  West  in.  a  locomotive  tank,  by  a  Hr. 
Stabler,  and  thrown  into  the  Potomac  at  Cumberland,  Maryland.  Ibe 
increase  in  this  river  has  been  rapid,  and  is  indicative  of  what  may  be 
accomplished  in  stocking  eastefn  rivers  with  new  species  of  fish,  as  weD 
as  replenishing  them  wiSi  old  kinds. 

The  &cility  with  which  the  brook  trout  can  be  propagated  in  atosb' 
tions  having  a  constant  supply  of  spring  water  is  well  iDustrated  by  an 
experiment  made  in  Pennsylvania,  and  reported  by  the  editor  of  tiM 
Turf,  Field,  and  Farm,  in  which  twelve  hundred  trout,  weighing  ooft* 
fourth  of  a  pound  each,  were  bred  in  ;» large  horse-trough  at  a  country 
tavern  and  fed  upon  offal  from  the  kitchen  and  cui^  from  the  dairy. 

In  the  States  west  of  the  Alleghanies  less  attention  has  been  given  to 
the  subject,  the  population  of  that  great  section  not  having  crowded 
upon  subsistence  as  yet,  and  the  lakes  and  rivers  not  yet  giving  signs 
of  exhaustion.  Here  and  there  a  gentleman  has  a  small  trout  preserre 
upon  his  own  premises,  as  a  matter  of  taste  and  luxury. 

A  few  cases  of  more  extensive  effort  are  reported.    A  Mr.  Jamel 
GampbeU,  of  Washington  County,  Indiana,  has  four  trout  ponds,  in  ^diidi 
he  has,  as  is  claimed,  ten  thousand  fine  speckled  trout  weighing  a 
each. 

OYSTEE  OUJjTUEE. 

The  culture  of  oysters  in  this  country,  though  mainly  confined  to  thor 
planting  and  fattening  in  sheltered  bedis,  somewhat  similar  to  the  French 
Claires^  or  fattening  beds,  is  destined  to  be  greatly  extended,  especiallj 
in  the  direction  of  breeding  them  by  artificial  aids  and  appliances.  T^ 
efforts  of  ostreoculturists  may  be  stimulated  by  a  view  of  this  branch  of 
French  industry,  condensed  from  the  London  Technologist : 

"  The  very  latest  novelty  in  French  oyster  culture  is  the  introduction  by 
Mile.  Sarah  Felix,  the  sister  of  the  late  Madame  Rachel,  of  the  Ameri- 
can horse-shoe  oyster.  This  lady  is  an  enthusiastic  ostreocnltanst^and 
she  has  a  suite  of  pjarks  near  Havre,  which  are  said  to  be  very  profitable* 
Many  of  Mile.  Felix's  countrymen  have  of  late  years  taken  to  oyster 
farming,  and  in  a  short  time  the  foreshores  of  France  will  be  crowded 
with  oyster-beds,  when  one  of  the  greatest  industries  of  that  country  wiH 
assuredly  be  the  breeding  and  fattening  of  that  popular  shellfish.  Tb» 
expense  of  rearing  oysters  is  so  trifling,  and  the  returns  so  large,  "^^ 
thousands  of  the  seafaring  people  have  gone  into  the  businesB^  and 
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id  vine-growers  and  general  farmers  have  removed  to  the  coast 
try  their  luck  at  this  new  industry.  There  is  a  great  demand 
iter  in  all  parts  of  France,  and  as  th^  mollusk  may  be  kept  out 
er  for  a  few  days  without  any  harm,  or  can  be  kept  in  tanks 
ificjally  fed  till  such  time  as  it  is  wanted  for  table  purposes,  a 
fishermen,  who  could  not  find  an  outlet  for  either  their  round 
in  consequence  of  the  rapid  transit  required  to  insure  their 
Tesh  on  arrival  at  the  market,  have,  within  a  year  or  two,  taken 
ring  and  fattening  of  oysters.  There  are  few  places  now  on 
of  France  where  oyster  culture  is  not  carried  on  in  some  of  its 
.ses.  lliere  are  eitiier  viviers  for  keeping  them  alive  till  called 
for  breeding  tliem  in ;  claires  for  fattening  them,  or  pits  for 
lienu  And  the  French  government,  with  a  view  to  promote 
9  an  industry,  has  established  model  beds  on  various  parts  of 
In  order  to  teach  practically  the  art  of  oyster  farming.  As 
ng  useful  in  a  commercial  sense,  these  model  beds  have  been 
ie  to  M.  Coste  and  other  French  naturalists,  by  allowing  them 
JXQ  the  exact  age  at  which  the  oyster  becomes  reproductive, 
lich  knowledge  no  animal,  sea  or  land,  can  be  profitably  bred, 
sh  park  system  also  admits  of  the  proper  study  of  the  spat 
rhich  is  now  attracting  the  gravest  attention  of  all  interested 
oral  and  economic  history  of  the  oyster.  As  an  example  oi 
Acuity,  it  may  be  mentioned,  that  while  in  the  basin  of  Area- 
(pat  has  never  been  known  to  fail,  yet  around  the  He  ie  B^ 
these  some  years  back  has  been  very  intermittent,  as  it  has 
m  the  Engli^  beds.  In  the  sheltered  basin  of  Arcachon  the 
patting  may  be  accounted  for  on  the  principle  that  the  spat 
re  else  to  go — ^it  must  f^rll  within  the  basin.  In  an  open  ex- 
ea  it  is  different ;  the  spat  may  be  carried  away  to  great  dis- 
tidal  influences,  or  a  sharp  breeze  upon  the  water  may  waft 
seed  away  for  many  a  long  mile.  Every  bed  has  its  own  time 
g ;  thus,  one  division  of  the  E6  beds  may  be  spatting  on  a  fine 
when  the  sea  is  like  glass,  so  that  the  spat  cannot  fail  to  fall ; 
lother  portion  of  the  island  the  spat  may  fall  on  a  windy  day, 
18  leffc  to  the  tender  mercy  of  a  fiercely  receding  tide,  and  so 
falh  mayhap,  on  inaccessible  rocks,  a  long  way  from  the  shore, 
e  01  Oleron,  which  supplies  the  green  oyster  breeders  of  Ma- 
h  such  large  quantities,  it  is  quite  certain  that  in  the  course 
imer  a  friendly  wave  wiU  waft  large  quantities  of  spat  into 
ial  parks,  when  it  is  known  that  the  oysters  in  these  parks 
pawned. 

erence  between  French  and  English  oyster  farming  is  not 
the  little  that  there  is,  is  of  great  importance  in  the  economy 
er  farm.  The  endeavor  of  tiiie  French  is  to  obtain  spat  or 
lOut  purchase.  Hitherto  this  has  not  been  the  case  in  Eng- 
dredgemen  are  but  too  willing  to  pay  for  brood  when  it  can 
d,  but  of  late  years,  in  consequence  of  a  paucity  of  spat,  it  has 
ajce  and  ill  to  get.  The  new  oyster  fanns  which  have  been 
in  England  of  late  years  are  all  upon  the  French  plan,  and 
)  are  hearing  of  their  success,  spat  having  fallen  upon  some  of 
•eat  plenty.  In  the  Firth  of  Forth  oyster  beds,  no  pains  are 
protect  the  oyster;  the  grounds  are  never  overhauled  or 
'  the  brood  is  sold  by  the  hogshead  to  all  and  sundry  who  will 
buy  it;  the  result,  as  may  be  expected,  is  that  in  Edinburgh 
)  scarce,  small  in  size,  and  dear.  While  the  men  of  Whitstable 
me  rich  by  their  thrift,  the  men  of  Newhaven  have  become 
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poor  from  consenting  to  the  spoliation  of  their  oyster  beds,  which  ar 
naturally  the  finest  in  the  world.  They  have  at  length  killed  the  goos 
for  the  sake  of  the  golden  egg. 

Any  attempt  to  find  out  the  figures  pertaining  to  the  annual  oyste 
commerce  of  Franco  is  generally  abortive.  No  one  knows  exactly  ^rha 
these  figures  are,  but,  of  course,  every  man  forms  his  own  opinion.  Ai 
oyster  merchant  of  Kochelle,  doing  business  with  the  growers  of  tlie 
adjacent  islands  of  Oleron  and  R<^,  will  say  £250,000  per  annum,  whfle 
a  Bordeaux  skipper,  with  large  ideas,  will  give  figures  representing  four 
times  that  sum.  It  is  unquestionable  that  there  is  an  immense  oyster 
business  done  in  France.  Paris  alone  requires  at  present  a  daily  sap  ply 
that,  in  the  course  of  the  season,  is  said  to  amount  to  a  hundred  millioiis, 
and  the  large  provincial  towns  all  consume  in  proportion.  CountJfsa 
numbers  are,  besides,  exported,  cured,  prepared,  and  pickled.  OflScial 
figures  state  that  in  1862  the  three  factors  appointed  by  the  govenuDent 
for  the  sale  of  oysters  in  the  grand  market  disposed  of  67,836,900,  being 
an  increase  of  twelve  and  a  half  millions  on  the  preceding  year.  We  are 
constantly  coming  across  paragraphs  in  the  provincial  newspapers  of 
France  about  the  oyster  trade.  Lately  the  Phare  de  la  Manche  told  ns 
that  Paris  now  requires  ten  times  as  many  oysters  as  in  1856,  and  that 
they  are  now  double  the  price;  further,  that  six  thousand  women  get  a 
living  during  the  oyster  season  in  opening  oysters  alone.  The  same 
paper  also  gave  us  the  astonishing  intelligence  that  huitres  de  la  Matu^ 
were  the  most  esteemed  in  Paris;  that  the  green  oysters  of  Marennes are 
not  now  in  demand,  except  for  exportation,  and  that  the  Ostend  pitted 
oysters  had  taken  their  place.  It  is  certain  that  Ostend  fumidies  to 
Paris  about  three  million  oysters  per  annum ;  there  are  official  figures  to 
that  effect.  There  has  been  also  published  a  cluster  of  reliable  figures 
about  the  oyster  grounds  of  Arcachon,  in  which  it  is  stated  that  the 
oyster  grounds  of  the  basin,  including  the  royal  parks  on  either  side  of 
the  bank  of  La  HiUon,  occupy  space  to  the  extent  of  twelve  hundred 
acres.  A  stock  of  over  two  millions  of  breeding  oysters  was  laid  doTm 
in  the  royal  grounds,  and  there  yielded  an  enormous  amount  of  spat.  A 
I>ortion  of  the  two  millions,  viz.,  five  hundred  thousand,  laid  down  in 
1863,  is  said  to  have  yielded  young  to  the  extent  of  seven  millions!  U 
this  statement  be  correct  as  to  a  fortieth  part  of  the  mother  stock,  what 
would  the  total  yield  be  !  It  would,  in  fact,  be  too  enormous  for  ngures 
to  express  it. 

Everybody  has  heard  about  the  immense  fecundity  of  the  oyster,  and 
to  yield  such  supplies  as  are  indicated  by  tha  above  figures  the  animrf 
would  require  to  be  very  prolific.  The  writer  has  seen  a  little  branch, 
taken  &om  an  artificial  bed,  which  contained  a  few  thousands,  and  be 
has  seen  many  common  tiles  with  hundreds  of  oysters  on  eadi.  The 
Whitstable  of  France  is  on  the  He  de  E6,  where  may  be  seen  a  few  thou- 
sand oyster  jparc*  and  also  a  few  hundred  claires,  or  fattening  ponds,  «and 
hundreds  of  thousands  of  oysters  in  all  stages  of  growth,  from  the  size 
of  a  pin's  head  to  a  crown  piece.  One  of  the  many  difficulties  whidi  the 
French  oyster-growers  have  had  to  solve  is  the  construction  of  a  proptf 
medium  for  the  reception  of  the  spat.  Every  kind  of  material  has  beeo 
tried — ^branches  of  trees,  logs  of  wood,  fragments  Of  rock,  and  now  tilefl 
made  of  clay  are  being  extensively  used,  and  with  the  greatest  possibk 
success.  At  Arcachon  a  hive  of  an  ingenious  kind,  that  is,  a  suite  d 
small  boxes  filled  with  gravel,  and  contained  in  a  larger  box,  was  tried, 
and  was  found  to  suit  very  well.  The  best  of  all  bottoms  could  be  ean- 
structed  in  the  pares  by  the  filling  into  them  of  the  numerous  shell  mid- 
dens that  are  to  be  found  in  some  of  the  fishing  places.    The  formation 
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Df  newparcA  and  claires  still  goes  on  at  the  French  seaboard,  new  con- 
cessions of  gi^ound  for  that  purpose  being  frequently  made,  and  a  tour 
to  most  of  tho  fishing  places  gives  the  idea  of  the  future  wealth  to  be 
obtained  from  this  source,  more  especially  when  the  natural  and  eco- 
nomic historj'^  of  the  oyster  comes  to  be  more  thoroughly  known. 
We  are  indebted  to  W.  C.  Lodge,  of  Delaware,  for  facts  concerning 

OYSTERS  OF  TEE  CHESAPEAKE — THEIR  PROPAGATION  AND  CULTURE. 

Oysters  are  fovind  in  most  of  the  saline  waters  of  the  world,  where 
tides  flow  and  ebb,  except  in  the  extremes  of  temperature,  but  they 
attain  a  condition  of  perfection,  as  regards  size  and  quality,  only  in  the 
waters  of  temperate  and  semi-tropical  climates. 

Natural  beds  of  oysters  exist  in  moderately  deep  water,  generally 
fix)m  seven  to  thirty  feet,  according  to  the  climate,  the  character  of  the 
bottom,  and  other  conditions  favorable  or  otherwise  for  breeding, 
and  the  growth  and  preservation  of  the  young.  They  are  located  near 
the  coast,  at  tiie  mouths  of  rivers,  or  in  the  semi-fresh  waters  of  the 
bap.  Natural  beds  exist  in  isolated  patches  or  clusters  of  indefinite 
extent  and  varied  thickness.  Those  on  the  coast  are  found  in  indenta- 
tions or  sheltered  localities,  as  the  exiK)sed  portions  of  the  ocean  are 
sabject  to  such  agitations  from  violent  winds,  that  the  sand  or  mud  of 
tke  bottoms  is  disturbed  to  such  a  degree  as  sometimes  to  cover  the 
oysters.  This  is  destructive  to  the  young,  and  even  old  and  perfectly 
pirown  oysters  will  eventually  perish  when  covered  by  sand  or  mud. 
Die  more  tranquil  the  water,  other  things  being  equal,  the  more  prolific 
and  flourishing  the  beds. 

Oysters,  as  regards  both  growth  and  quality,  are  influenced  by  the 
[condition  of  the  water  in  which  they  exist.  Those  on  the  Atlantic 
soast.  in  the  unmitigated  salt  of  the  ocean  waters,  are  small  and  too 
salt  lor  use,  while  in  the  neighboring  bays  and  at  the  mouths  of  the 
ivere,  wkere  the  out-going  fresh  water  mingles  with  that  of  the  sea,  the 
)yrter  att^iins  its  greatest  size  and  best  flavor. 

Xbe  Chesax)eake  Bay  and  its  tributaries  afford  the  most  favorable 
conditions  for  the  natural  growth  of  the  oyster,  as  well  as  all  needful 
Eftdlities  for  its  artificial  propagation  and  culture.  Located  in  the 
[JToper  t;emperature,  its  bottoms  of  sand  and  rock,  its  abundant  produce 
)f  sea-Bioss  as  a  home  and  breeding  place,  its  waters  tempered  in  degrees 
)f  B^tness  to  suit  all  varieties,  and  its  numerous  fresh- water  streams, 
iringing  down  in  their  floods  a  continuous  supply  of  food  and  other 
^quinments,  render  the  bay  superior,  in  its  oystetr  grounds,  to  ahy 
iody  bi  water  on  this  continent  or  perhaps  in  the  world. 

Wifka  Kent  Island,  within  twenty-flve  miles  of  Baltimore,  to  Cape 
Sfllli^,  a  distance  of  oue^  hundred  and  forty  miles,  the  bottom  of  the 
t»^8^  with  slight  exceptions,  a  continuous  oyster  bed.  All  the  fresh- 
nriri^t  streams  that  empty  into  the  bay  within  the  above-named  limits 
m  stocked,  either  naturally  or  artificially,  with  oysters,  as  far  up 
towiod  their  sources  as  the  influfence  of  the  salt  water  extends. 

Area  of  the  oyster  beds, — The  area  of  tho  oyster  beds  of  the  Chesa- 
peake and  its  tributaries  may  be  safely  estimated  at  three  thousand 
square  miles.  There  is,  however,  great  inequality  in  the  quantity  of 
Mvalves  scattered  over  tho  bottoms.  In  some  places  they  are  so  few 
IS  to  render  fishing  for  them  unremunerative,  though  such  are  excep- 
ions  rather  than  the  general  rule;  while,  in  other  portions  of  the  bay, 
key  increase  so  rapidly,  that  many  perish  fr*om  the  Aveight  by  suffooa- 
ion  or  for  want  of  food. 
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The  oyster  htisiness, — Some  idea  of  the  magnitude  of  the  oyster  busi- 
ness of  thB  Chesapeake  may  be  obtained  fix)m  the  reporfci  of  the  oys- 
ter commission,  created  by  the  State  of  Virginia  and  of  Mjaryland. 

The  bay  is  divided  into  two  departments,  and  each  h:»8  its  proper 
police  regulations.  The  Baltimore  department,  which  incl  ades  less  than 
one-half  the  oyster  fisheries,  reports  an  annual  average  of  eleven  million 
bushels,  taken  in  the  legitimate  way  of  dredging  and  tonging.  The 
reports  of  both  departments  aggregate  irom  twenty  million  to  twenty-fivd/ 
mUlion  bushels,  which  are  only  an  approximation  to  the  quantity  actiiaJly| 
taken.  This  report  does  not  include  the  oysters  taken  fipom  prii 
beds  or  plantations,  owned  by  the  residents  on  the  islands  and  the  slu 
of  the  bay  and  rivers,  who  do  not  regularly  engage  in  the  trade, 
cultivate  them  for  their  own  uses:  nor  the  numbers  talten  by  the  " 
piratical  "pongys,*  canoes,  (Fig.  3,)  and  other  small  ciaft  that 
ually  depredate  upon  the  beds  without  the  required  licatise. 

In  the  city  of  Baltimore  seventy  houses  are  engaged  in  the  o] 
business,  mostly  in  canning  for  exportation,  while  at  various  points 
the  bay  are  establishments  (Pig.  1)  that  employ  firom  fifty  to  four  hmw' 
hands  each,  during  the  season,  in  opening  and  canning,  (Pig.  2.) 

By  the  official  reports  there  are  fifteen  thousand  persons  engaged 
the  Dusiness  of  oyster  fishing,  (Pig.  4,)  and  a  fleet  of  one  thousand  sei 
hundred  vessels  of  fifty  tons  burden,  and  over  three  thorvsand 
crafts,  are  duly  licensed  for  the  trade. 

Besides  the  regular  transactions  that  come  under  the  itognizance 
the  commission,  there  are  numbers  of  men  and  vessels  employed 
procuring  "  plants''  fiom  various  places  abroad  for  the  artifia\al  Im  ' 
there  is  a  population  of  20,000  persons,  on  the  islands  and  mi 
with  whom  oysters  form  an  article  of  general  consumption,  throi 
the  season. 

Oyster  fishing. — ^The  implements  used  in  oyster  fishing  are  few  .Mid  i 
in  construction.    They  are  the  dredge,  the  tongs,  and  the  fork  (T 
The  dredge  is  used  on  the  natural  beds,  in  deep  water.    It  is  ati  i 
set  in  pear-shaped  iron  frames,  and  furnished  with  teeth  so  arrAii| 
to  tear  the  oysters  from  the  beds,  and  gather  them  into  the  nei 
drawn  over  the  bottom  by  the  vessel,  to  which  it  is  attached  bf 
of  a  long  rope.    It  weighs  about  one  hundred  and  fifty  pounds^ 
drawn  on  board  the  vessel  by  a  windlass  arranged  for  the  purpi^ 
is  designed  to  hold  about  three  bushels,  though  it  is  rarely  fiU^^ 
marketable  oysters  at  one  "haul.''    When  one-fourth  of  the 
is  good  oysteVs,  the  '^haul"  is  considered  a  good  one.    Tlie  renlj 
empty  shells  are  cast  back  into  the  water.    The  tongs  are  com] 
two  iron  rakes  attached  to  long  wooden  poles,  with  an  axle 
the  rakes.    The  fisher  leans  over  the  side  of  his  boat,  and  handlj 
tool  with  ease  in  water  from  two  to  eight  feet  deep  (Fig.  4.)    It 
chiefly  on  planted  beds.    The  fork  is  composed  of  ten  or  twelve  \\ 
or  prongs,  set  near  one  another,  and  fixed  to  a  long,  stout  handla 
used  for  fishing  in  shallow  water,  on  beds  where  oysters  are  eski 
in  sea-moss,  and  the  fisher  generally  wades  in  the  water  in  oi 
manage  it  easily. 

The  plants  and  planting  grounds,  —  The  plants  are  gathered  in 
months  of  August,  September,  and  October,  chiefly  along  the  Atili 
coast,  particularly  on  the  coast  of  the  CaroUnas,  where  exist  prol 
beds  of  oysters  too  salt  for  general  use.    In  their  native  beds 
oysters  do  not  attain  any  considerable  size,  but  transported  into 
semi -fresh  waters  of  the  Chesapeake,  they  grow  rapidly,  fatten^ 
become  more  fresh  and  consequently  edible.    The  plants  measure 
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ch  to  three  inches  in  length,  and,  when  planted  in  the  best  feed- 
onnds,  grow  in  a  year  to  fonr  or  five  inches,  when  they  are  regarded 
rketable. 

best  planting  grounds,  all  things  considered,  are  found  in  Tan- 
ionnd,  a  portion  of  the  Day  opxKmite  the  county  of  Dorchester,  and 
lerset,  in  Maryland,  and  marked  oflf  from  the  bay  proper  by  a  chain 
jids  dropped  firom  the  Dorchester  Hook  to  Crisfield,  the  present 
Lus  of  the  Delaware  railroad.  Here  the  water  is  comparatively 
BT,  and  the  sound  is  so  completely  shielded  by  islands  on  one  side, 
e  mainland  on  the  other,  as  to  be  at  all  times  tranquil.  The  busi- 
f  planting,  therefcH^e,  may  be  carried  on  without  interruption,  and 
smts  are  not  liable  to  be  covered  by  sand. 

d  planting  grounds  are  valuable,  and  are  seldom  sold ;  but  some- 
they  are  leased  at  rates  ranging  from  $60  to  $  iOO  annually  per 
Bales  of  lots  covered  by  three  to  seven  feet  of  water  have  been 
Eit  upward  of  $1,000  per  acre ;  and  the  most  desirable  grounds  are 
L  at  rates  above  these  figures,  and  pay  an  interest  of  more  than 
7  per  cent,  on  that  valuation. 

re  are  other  excellent  planting  grounds  supeilor  even,  in  some 

t8,  to  those  of  Tangiers,  but  they  are  open  to  the  objection  of  loss 

hifbing  sands,  so  destructive  to  the  plants.    On  the  Tangiers  bot- 

>xists  a  rank  vegetable  growth  called  sea-moss,  in  which  the  oys- 

ecome  securely  imbedded,  and  which  protects  the  spawn  and  tiie 

oysters  until  their  shells  become  s^ciently  hard  to  afford  protec- 

om  the  numerous  anquati6  foes  that  prey  upon  them. 

boundaries  of  the  planting  lots  are  determined  from  stakes  or 

Bvergreen  trees,  firmly  secured  in  the  mud  at  the  comers.    These 

comer-marks  are  stri<5tiy  respected  by  the  neighbors,  and  a  case 

pass  rarely  occurs. 

plants  are  allowed  to  remain  from  three  to  six  months,  never 
ling  a  year.  The  topping  season  commences  in  September  and 
nes  through  the  following  April,  it  being  a  rule  with  the  fishers  to 
pNerations  before  May;  as,  according  to  their  belief,  oysters  are  unfit 
\  in  any  month  that  is  not  spelled  with  the  letter  R.  The  breeding 
L  occtipies  the  four  months  from  May  to  August  inclusive,  and  the 
B  9M  tiien  necessarily  not  in  good  condition  for  use.  Consequently 
engaged  in  the  business  during  the  other  part  of  the  year  employ 
)oats  in  freighting  fruits  and  vegetables,  or  turn  their  attention  to 
ng,  particularly  to  the  cultivation  of  sweet  potatoes  and  melons, 
ich  the  islands  and  high  mainlands  are  peculiarly  adapted. 
lity. — ^There  is  a  great  difference  in  tiic  quality  of  oysters  of  the  same 
nd  age.  Locafity  has  its  influence  to  such  a  degree  that  most 
d  beds  and  all  planting  grounds  produce  oysters  of  (fifferent  flavors, 
perienced  oyster  fisher  can,  at  sight,  generally  tell  the  locality  from 
the  oyster  was  taken ;  and  the  epicure,  accustomed  to  the  different 
8,  can  by  taste  designate  the  bed  on  which  the  oyster  was  grown 
.tted. 

ojrsters  of  Tangiers  are  excelled  in  delicious  flavor  by  those  at 
3uth  of  the  Cherrystone  River,  on  the  coast,  and  by  those  in  Lynn- 
Bay  on  the  west  side,  at  the  mouth  of  the  James  and  the  Nansemond 
I.  The  Cherrystones  deservedly  hold  the  first  rank,  but  are  practi- 
ittle  known  beyond  their  own  neighborhood,  as  the  natural  beds 
small  extent  and  their  production  limited.  There  are,  however. 
3ding  grounds  in  the  vicinity  of  Cherrystone,  and  all  oysters  plantea 
t>ecome  of  superior  quality;  and  are  sold  aoroad  as  Cherrystones. 
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The  true  Cherrystone,  in  fine  condition,  retains  its  shape  when  cooked, 
(which  is  that  of  a  cherry  seed,)  and  cuts  as  finely  as  a  tender  sirloin. 

Propagation. — ^The  art  of  breeding  the  oyster  crop,  by  artificial  means, 
is  still  in  a  primitive  state  in  this  country.  In  France,  where  labor  is 
cheap  and  abundant,  the  cultivation  of  the  oyster  crop  has  been  carried 
to  the  same  perfection  that  has  been  attained  in  pisciculture.  There  the 
beds  are  as  methodically  marked  out  as  for  a  flower  garden,  and  a  close 
calculation  is  made  as  to  the  greatest  profitable  produce  firom  a  given 
number  of  plants.  As  a  x>ortion  of  the  crop  becomes  sufiSciently  matured 
for  market,  it  is  gathered,  and  other  plants  are  at  once  put  in  the  place. 

In  the  Chesapeake  the  plants  are  shoveled  from  the  deck  of  the  vesseJ 
as  she  is  towed  slowly  over  the  space  marked  out,  and  the  quantit}'  is 
consequently  indefinite.  The  design  is,  however,  to  cover  the  bottom 
with  a  single  layer  of  the  plants.  The  water  on  artificial  beds  varies  in 
depth  from  two  to  twelve  feet,  three  to  four  feet  being  most  desirable, 
as  the  beds  may  then  be  inspected  irom  the  surface,  when  the  water  is 
clear  and  tranquil.  Such  a  depth,  too,  is  most  favorable  for  forking  and 
tonging,  and  the  entire  crop  may  be  gathered  at  one  tjme. 

Until  a  comparatively  recent  period  the  oyster  was  regarded  as  henna- 
phrodite,  but  the  sexes  are  so  marked  that  those  famihar  with  them  can 
i*eadily  distinguish  them  at  sight,  the  females  being  in  excess  of  the 
males.  During  the  breeding  season  the  oyster  is  said  to  be  ^^  in  the 
milk,"  which  term  is  applied  to  the  ova,  or  spawn.  The  spawn  is  dis- 
charged in  minute,  viscid  balls,  of  such  gravity  that  they  float  midway 
between  surface  and  bottom  in  the  water,  and  are  there  met  by  the 
sperm  of  the  male,  which  is  discharged  at  the  same  time.  Fertilization 
is  thus  effected  in  the  water,  and  the  ova  adhere  to  the  first  hard  or 
rough  substance  with  which  they  come  la  contact,  and  at  once  begin  to 
assume  shape,  and  to  exhibit  indications  of  life*  The  spat  at  first  appears 
to  belong  to  the  vegetable  rather  tiian  to  the  dfOimal  kingdom;  but,  as 
it  continues  to  grow  in  size,  the  animal  assumes  ^  more  vigorous  and 
decided  character.  In  a  few  weeks  it  is  capable  of  a  feeble,  independent 
motion  that  gradually  increases  until  the  shells  are  i;erfectly  formed, 
when  it  attains  the  power  to  open  and  close  them. 

The  object  to  which  the  floating  spawn  is  most  likely  to  fasten  is  the 
shell  of  another  old  oyster,  and  this  accounts  for  the  fact  that,  while 
single  oysters  only  are  found  in  the  artificial  beds,  they  exist  iu  clusters 
in  the  natural  beds  (Figure  7.) 

The  spawn  gradually  changes  its  rotund  shape,  and  spreads  upon  tlio 
substance  to  which  it  adheres,  forming  a  white  spot  that  in  time  assnmes 
the  appearance  of  a  thin,  flat  shell,  though  it  remains  soft  and  fifaUe. 
It  is  now  called  a  spat,  and  is  covered  by  a  delicate  skin  that  iffowsi 
thicker  and  harder  until  it  becomes  a  shell.    The  spat  is  much  iQ|^El^| 
after  by  fishes,  crabs,  and  turtles,  and  numbers  are  thus  dei "  ^ 
The  shell  begins  to  harden  when  the  spat  attains  half  on  inch  to 
iu  diameter,  and  thickens  with  the  growth  of  the  oyster.    At  om  year  I 
old  it  is  an  inch  to  an  inch  and  a  half  in  diameter,  and  its  shdl  is  suffi-  1 
ciently  hard  to  place  it  out  of  danger  fix)m  most  of  its  enemies.    It  may  j 
now  be  used  as  a  plant,  though  greater  size  and  more  age  are  desijpi||p 
lor  stocking  artificial  beds.  \  \\ 

Although  ranked  by  naturalists  in  a  very  low  scale  of  animal  existe&c^ 
the  oyster  is  not  without  certain  physical  power,  and  sufficient  instinct 
tor  self-preservation  under  ordinary  circumstances,  as  illustrated  in 
instances  where  the  floating  spawn  has  attached  to  the  inside  of  the 
sheU  of  an  old  oyster  while  open  for  feeding.  Were  the  spat  allowed  to 
remain  there,  it  would  soon  so  increase  in  size  as  to  cause  serious  incon- 


TIr,  8.— Toong  oyalm  attachiKl  In  virlntu  olOi^*. 
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euieo^^e  to  the  old  oyster,  and  eventaally  destroy  its  life.  But.  as  soon 
is  it  attaches  in  dangerous  proximity  to  the  mouth  of  the  shell,  the  old 
yster  works  it  or  blows  it  from  its  i>osition,  and  it  finds  another  object, 
s  in  figure  8,  which  represents  oysters  attached  to  a  neck  of  a  glass 
ottle,  and  to  a  handle,  and  also  a  fragment  of  a  jug;  or  it  fastens  to 
Dother  place  on  the  same  shell.  It  is  no  uncommon  occurrence  to  find 
I  the  natoral  beds  large  central  oysters  literally  encrusted  with  those 
f  smaller  size,  so  arranged  as  to  demonstrate  the  foregoing  fact. 
From  the  great  prolificacy  of  the  female  oyster,  it  might  readily  be 
ifbrred  that  the  increase  would  far  exceed  the  demands,  great  as  they 
re,  upon  the  natural  beds.  A  single  female  oyster  contains  about  two 
lillion  ova,  all  of  which,  under  favorable  circumstances,  should  develop 
ito  i)erfect  oysters.  But  in  deep  water  most  circumstances  are  unfavor- 
ble  to  the  existence  of  the  ova  and  spat.  They  are  beset  by  enemies 
nd  easualties  from  the  spawn  until  the  shells  of  the  young  become 
afficiently  formed  and  hardened  to  afford  protection. 
In  the  Chesapeake,  as  in  all  the  oyster  waters  of  this  country,  the 
icrease  is  altogether  from  the  natural  beds,  where  the  ova  and  young 
annot  be  prot^ted.  In  the  deep  water  the  temperature  is  often  too  cold 
)r  the  development  of  the  ova,  and  even  when  developed  many  of  the 
elieate  spats  perish.  Planted  oysters  are  not  allowed  to  remain  undis- 
irbed  a  sufficient  length  of  time  to  enable  them  to  breed.  In  the  most 
kvorable  breeding  localities,  as  in  Tangiers  Sound,  the  beds  grow  to 
ach  thickness  that  the  underlying  oyters  are  destroyed  by  the  superin- 
ombent  weight  of  the  accumulations.  Here  the  beds  are  two  feet  and 
pward  in  thickness,  with  only  a  few  inches  of  the  upper  portion  comx>08ed 
i  those  living.  Oysters  will  not  survive  for  any  long  time  when  covered 
ith  sand,  mud,  or  any  other  matter;  and  sometimes,  by  a  change  of 
irrent,  or  from  disturbance  of  the  bottom  by  violent  storms,  extensive 
atural  beds  are  covered  by  sand  and  destroyed.  The  young  oysters, 
hen  they  accumulate  so  rapidly  as  is  the  case  in  Tangiers,  add  a  stratum 
early  to  the  natural  beds,  and  destroy  a  corresponding  stratum  under- 
eath.  The  increase  is,  therefore,  only  in  the  extension  of  the  area 
3Gopiedbythebeds.  Heredredginghasbeenfoundmostbeneficial,asthe 
redge  relieves  the  beds  of  their  weight,  and  spreads  the  oysters  over  the 
ottom.  A  half  century  since,  the  bottom  of  the  Chesapeake  wa«  inter- 
)^%ed  with  numerous  isolated  beds  of  small  extent  and  great  thickness, 
at  dredging  has  so  scattered  them  that  they  now  form  almost  a  contin- 
ous  bed,  covering  the  whole  bottom.  Dredging  also  clears  the  upper 
3rtions  of  the  beds  of  the  accumulations  of  mud  and  sand.  The  ova 
Ihere  best  to  clean  objects,  and  the  dirt  destroys  the  delicate  spat. 
Varieties. — ^Notwithstanding  the  proximity  of  the  different  varieties  of 
le  oyster,  each  preserves  its  identity,  and  they  remain  as  it  were  in  sepa- 
ite  fkmilies.  GThe  number  of  varieties  found  in  the  Chesapeake  has  not 
Jen  precisely  ascertained,  but  it  is  supposed  to  be  about  thirty.  Some 
:'  them  have  been  imx)orted  from  the  Atlantic  coast,  and  others  from 
^  southern  rivers  as  plants,  but  most  of  them  are  indigenous.  Those 
1  the  deep  waters  of  the  bay  differ  from  such  as  are  on  the  shoals,  and 
le  St:me  variety  is  not  frequently  found  in  two  rivers,  however  near  their 
itrance  into  the  bay.  Nature  has  provided  thick,  hard  shells,  capable 
'  afibrding  perfect  security  fr'om  their  numerous  enemies,  for  those  in 
iep  water;  while,  in  the  small  and  comparatively  shallow  rivers,  where 
leir  foes  do  not  exist  in  such  numbers,  the  shells  are  thin  and  easily 
x>ken. 

In  the  deposits  of  crastacea  and  acephala,  forming  a  great  portion  ot 
le  marl  beds  in  the  vicinity  of  the  Chesapeake,  there  are  many  varieties 
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of  the  oyster  and  clam  that  have  existed  in  its  waters  in  some  onkno 
period  of  the  past,  but  which  are  now  extinct  Oyster  shells  measnn 
fourteen  inches  in  length,  (Fig.  6.)  and  dam  shells  one  and  a  half  ii 
thick  and  six  or  seven  inches  in  breadth,  are  found  in  a  state  of  peife 
preservation. 

More  recent  banks'or  deposits  of  shells  found  on  the  shores  of  the  k 
in  the  county  of  Talbot  and  of  Dorchester,  in  Maryland,  show  but  litt 
difi^erence  in  size  or  conformation  from  those  existing  at  the  present  tim 
Here  are  banks  of  shells  one  foot  to  four  feet  thick,  extending  indefinite) 
into  the  mainland;  and  covered  by  soil  to  such  a  depth  as  to  admit  • 
cultivation. 

^od.— From  the  investigations  of  scientific  men  nothing  certain 
learned  as  regards  the  peculiar  food  of  theojnster.  The  regularoyster-me 
who  observe  them  at  all  seasons  and  in  all  conditions,  entertain  no  otb 
idea  on  the  subject  than  that  they  feed  upon  the  salt  water.  Certain  it 
that  they  feed  only  on  the  flood  of  the  tide,  as  their  shells  are  then  ope 
while  they  are  closed  duiing  the  ebb.  That  they  do  eat  or  swallow  ai 
digest  their  food  is  inferred  from  their  internal  construction,  as  nato 
has  provided  them  with  the  full  complement  of  organs  adapted  to  t 
purpose.  Evidence  that  other  food  than  that  derived  simply  from  s 
water  is  consumed,  is  furnished  in  the  fact  that  they  grow  and  fatten  n< 
the  land,  in  shallow  water  better  than  in  the  open  sea,  and  become  mi 
pei*fect  in  size  and  condition  in  the  mouths  of  the  rivers,  tiie  floods  of  t?hJ 
carry  down  the  elements  of  growth  and  thrift. 

Artificial  breeding. — ^With  all  these  natural  advantages  afforded  by  1 
Chesapeake  for  the  successful  propagation  and  culture  of  the  oyster  cr 
the  business  is  not  efficiently  manag^  by  the  unscientific  men  who  an 
present,  engaged  in  the  work.  Were  the  operations  conducted  with  b! 
and  Judgment,  the  profits  would  be  greatly  enlarged,  and  the  annual  i 
duct  could  be  almost  indefinitely  multiplied.  The  artificial  prope 
tion  and  culture  of  oysters  are  not  attended  by  the  risks  and  exp^ 
of  pisciculture,  and  require  less  skill  and  attention  to  insure  success; 
streams  heretofore  tenantless  of  fish  are  now  well  stocked  artifidi 
with  the  finest  and  most  delicious  of  the  finny  tribe.  Oyster  plant 
is  here  conducted  in  a  slovenly  and  wasteful  manner,  while  new  pi 
tations  are  seldom  made  from  the  spawn  or  the  young  oysters.  The  p 
here  adopted  for  the  formation  of  new  beds  is  to  fasten  in  the  nati 
beds,  previous  to  the  breeding  season,  a  few  stakes  with  brush  attacl 
The  spawn  will  attach  to  these  in  considerable  numbers,  and,  when 
ova  are  developed  to  the  proper  condition,  the  stakes  are  withdra 
and  fixed  in  the  bottoms  where  it  is  intended  to  form  new  plantati 
or  beds.  In  the  third  year  fix)m  the  spawn  the  new  plantation  bej 
to  breed,  and  after  that  period  it  rapidly  multipliea  when  the  conditi 
are  favorable. 

M.  Co8t6,  a  scientific  gentleman  and  eminent  naturalist  of  Fnu 
who  has  made  the  study  of  the  oyster  a  specialty,  proposes  to  stock 
whole  available  coast  of  France  with  oysters,  at  a  cost  of  about 
dollars  per  acre.  He  has  invented  a  small,  portable  machine,  which 
sinks  in  the  natural  beds  previous  to  the  breeding  season,  and  lea^ 
to  become  freighted  with  the  ova,  and  these  to  be  develoi)ed  into  yoi 
oysters,  when  ho  withdraws  tbe  machine,  and  places  it  witii  its  Ht 
attachments  in  some  favorable  locality  that  he  wishes  to  «tock  with 
bivalves.  M.  Cost6  ha«  thus  transplanted  20,000  young  oysters  at 
time  on  his  apparatus,  which  he  assures  us  may  be  easily  managed,  i 
and  on  which  the  young  oysters  may  be  carried  to  any  reasonable 
tance.    It  may  be  seen,  therefore,  what  immwse  profit®  the  extent 
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oyster  grounds  of  the  Chesapeake  might  be  made  to  yield  with  skillfiil 
management  and  improved  machinery,  when  under  the  present  clumsy 
system  a  profit  is  realized,  after  paying  an  annual  rent  of  $300  or  $400 
per  acre. 

The  oyster  commissioners  of  the  Chesapeake  ^report  a  gradual  dim- 
inntion  in  the  oyster  crop  in  the  past  ten  years,  and  estimate,  by  the 
same  rates  of  decrease,  that  the  whole  stock  will  be  exhausted  in 
a  lialf  century.  It  behooves  the  sovereign  States  that  have  jurisdiction 
over  these  valuble  oyster  grounds  to  encourage,  by  legislative  aid  or 
otherwise,  the  propagation  and  culture  of  oysters,  both  as  a  source  of 
wealth  to  the  States  themselves,  and  as  an  article  of  food  and  luxury  for 
the  people.  The  means,  as  well  as  the  knowledge  and  skill,  are  now 
required  to  increase  successfully  the  numbers  and  protect  the  spat,  as 
well  as  to  discriminate  as  to  the  best  and  most  proUflc  varieties;  for 
improvement  may  as  readily  be  made  in  quality  as  in  quantity.  Until 
recently  the  supply  by  natural  increase  was  considered  inexhaustible, 
and  no  aids,  either  legislative  or  otherwise,  were  deemed  needful  or 
advisable.  But  now,  when  an  interest  of  so  much  importance  to  the 
States  most  directly  concerned,  and  to  the  whole  country,  is  threatened 
with  extinction,  the  means  for  its  preservation  become  a  necessity.  Not 
only  its  preservation  may  bo  readily  accomplished,  but  its  value  may  be 
greatly  enhanced;  and,  by  proper  management,  tlie  oyster  grounds  ot 
me  Chesapeake  can  be  made  to  supply  a  demand  equal  to  tiiat  of  our 
whole  country  at  the  present  time. 


COUNTRY  ROADS  AND  ROAD  LAWS. 


The  term  "country  roads"  is  intended  to  include  all  descriptions  of 
wagon  roads  in  rni^  districts,  which  are  made  and  repaired  under  the 
general  direction  of  "  county  commissioners,"  "  police,"  or  "circuit  courts," 
or,  as  in  some  States,  under  aboard  of  "  town  supervisors,"  and  in  otheis 
under  the  "selectmen"  of  the  towns.    The  immediate  supervision  of 
construction  and  repairs  is  generally  under  the  direction  of  local  "road 
supervisors,"  or  "path  masters,"  as  they  are  termed  in  some  districts. 
The  tax  for  road  repairs  is  generally  a  capitation  tax  on  male  citizens 
between  sixteen  and  sixty  years  of  age.    The  number  of  days'  labor 
required  on  public  roads  per  annum  varies  in  the  different  States  ftom 
one  day  to  fifteen.    Although  this  system  of  levying  road  tax  generally 
prevails,  it  is  conceded  that  it  is  very  defective,  and,  so  long  as  it  is 
continued,  poor  roads  will  be  the  inevitable  consequence.    There  is  prob- 
ably no  public  interest  in  which  sound  and  intelligent  legislation  is  more 
needed  than  in  the  enactment  and  revision  of  our  road  laws.    Any  sys- 
tem which  provides  for  the  assessment  and  collection  of  a  road  tax  in 
labor  will  be  found  inefficient,  and  totally  inadequate  to  the  purpose  for 
which  such  tax  is  levied.    Tlie  recorded  experience  of  reliable  men  in  all 
rural  districts  in  this  country — ^in  some  cases  covering  a  period  of  more 
than  two  hundred  years — of  the  defects  of  this  system,  is  sufficient  evi- 
dence that  reform  is  greatly  needed. 

Although  the  amount  of  statistical  ioformation  obtained  in  answff  to 
the  circulars  issued  from  this  Department  is  far  short  of  what  was  antid- 
pated,  we  are  enabled  from  the  data  furnished  to  arrive  at  many  import- 
ant facts,  that  will  serve  as  guides  to  those  specially  interested  in  tiie 
construction  and  repair  of  roads.  It  w%s  hoped  that  the  returns  would 
be  so  fuU  and  explicit  that  a  complete  tabular  report  could  have  been 
compiled  in  accordauce  with  the  questions  propounded. 

The  unsettled  condition  of  many  of  the  southern  States  since  the  close 
of  the  war  has  been  such  that  few  repairs  of  bridges  or  roads  have  been 
made,  and  probably  few  will  be  undertaken  until  reconstruction  is 
thoroughly  effected. 

A  report  from  Florida  says:  "Ko  road  laws,  no  bridges;  streams  are 
crossed  by  ferries,  fording,  or  swimming." 

P.  T.  Tannehill,  of  Henderson  Coun^',  Texas,  says:  "Our  roads  are 
not  worked,  the  wagoner  making  his  own  way.  Soil  remarkably  favorable 
lor  roads.  No  macadamizing  material  in  the  State,  none  needed.  Boad 
laws  in  this  magnificent  State,  like  other  laws,  seldom  executed.  So 
turnpikes ;  don't  need  them.  Eoads  last  until  they  become  too  miiy? 
when  wagoners  cut  a  new  one.  Texas  can  boast  of  the  best  roads,  vifli 
the  least  work,  of  any  State  in  or  out  of  the  Union.  Our  citizens  gen- 
erally regard  Avork  as  uticonstitutionah^ 

E.  S.  Holden,  of  Stockton,  San  Joaquin  County,  California,  writes  tiiat 
"  the  general  character  of  public  roads  throughout  tJie  State,  duringw^ 
seasons,  is  bad ;  in  January  and  February,  almost  impassable.  Necessity 
has  stimulated  the  people  to  constioict  good  and  durable  roads  and  turn- 
I)ikes,  and  quite  a  number  of  pikes,  from  two  to  thirty  miles  in  length 
each,  have  been  finished,  or  are  in  process  of  construction.  Those  con- 
structed wiQ  be  passable  at  all  seasons  of  the  year.    They  are  made  by 
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lie  use  of  heavy,  strong  plows,  with  eight  to  ten  yokes  of  oxen,  or  as 
many  horses.    The  road-bed  is  back-furrowed  up,  so  that  the  side  gritters 
are  from  two  to  four  feet  in  depth;  the  road-bed  made  is  usually  forty 
feet  at  base,  and  about  thirty  feet  on  the  top,  the  natural  soil  covered 
\nth  gravel  twelve  to  fifteen  inches  in  depth.    Such  roads  become  hard 
and  &yj  and  equal  to  the  best  roads  in  the  eastern  States.    Thus  con- 
structed they  cost  about  $6,000  per  mile.    There  are  about  sixteen  miles 
of  such  roads  in  this  county,  and  it  is  proposed  to  construct  other  similar 
roads  soon." 

The  report  from  Utah  Territory  states,  that  "there  are  in  Salt  Lake 
County  thirty-two  miles  of  gravel  road,  and  about  eight  miles  of  macad- 
amized. The  average  cost  of  the  former  is  $3,500  per  mile ;  of  the  latter 
about  $3,800  per  mile.'' 

Report  from  Marshall  County,  Iowa,  states  that  one  mile  of  graded 
and  graveled  road  in  that  county  costs  $10,000,  and  yet  the  average  cost 
of  road  repairs  in  the  county  is  only  $3  per  mile.  Report  from  Fond 
da  Lac  County,  Wisconsin,  states  that  there  are  twenty  miles  of  turn- 
pike in  tiiat  county,  twelve  miles  of  which  are  graveled,  and  cost  $1,000 
per  mile;  and  eight  miles  macadamized,  costing  $2,000  per  mile. 

The  report  from  Baltimore  County,  Maryland,  states  that  that  county 
lias  one  hundred  and  forty  miles  of  macadamized  road,  which  cost  $5,000 
per  mile  for  construction,  and  $100  per  mile  annually  for  repairs.  The 
metal  of  the  roads  is  principally  ot  very  hard  trap  rock,  expensive  to 
break  by  the  hand  process,  by  which  it  was  all  prepared.  The  quan- 
tity originally  applied  was  not  more  than  ten  cubic  feet  per  linear  foot 
of  road,  or  about  two  thousand  perches  of  twenty-five  cubic  feet  per 
perch  j>er  mile. 

Wa^ungton  County,  Maryland,  has  about  one  hundred  miles  of  Mac- 
adam road,  which  cost  $2,100  per  mile.  This  metal  is  of  limestone  rock, 
which  is  obtainable  on  the  line  of  all  the  roads,  and  may  be  broken  at 
about  one-half  the  cost  of  the  trap  rock.  The  repair  of  these  roads  is 
said  to  cost  about  $50  per  mile  per  annum. 

William  Bacon,  of  Eichmond,  Berkshire  County,  Massachusetts,  says: 
^^We  have  a  system  of  taxation  for  making  and  repairing  roads  that  is 
tolerated  by  a  law  of  the  State,  and  is  as  old  as  the  roads.  It  requires 
towns  to  raise  aimually  such  an  amount  of  money  as  may  be  deemed 
necessary  to  keep  the  roads  in  repair  for  the  year,  to  divide  the  towns 
into  districts,  and  appoint  a  highway  surveyor  to  each  district,  whose 
duty  it  is  to  see  that  the  money  apportioned  to  his  district  is  seasonably 
and  properly  expended.  This  system  is  generally  adopted  in  agricultural 
districts,  and  is  popular,  as  it  gives  to  any  one  the  privilege  of  paying 
his  tax  in  money  or  working  it  out  with  teams,  at  a  price  stipulated  by 
tie  town.  The  system  is  good  where  the  people  are  all  interested  ili 
^ood  roads,  but  tiiere  are  many  who  are  never  ready  to  work  or  pay ; 
JUid,  if  they  pretend  to  work,  it  is  more  of  a  holiday  afiair  than  a  matter 
of  public  benefit."  This  is  the  general  experience  of  all  observers  of  the 
vorking  of  this  and  similar  systems.  Mr.  B.  adds:  "We  had  formerly 
»any  turnpike  roads  in  this  county,  but  the  introduction  of  railroads, 
vbich  now  traverse  more  than  haJf  of  the  towns  in  the  State,  has  set 
thm  aside  entirely,  and  all  have  become  county  roads.'' 

ITiis  is  the  case  in  many  other  districts,  even  where  railroads  are  not 
sonomeroas  as  in  Massachusetts.  The  most  favorable  location  for  a 
tnmpike  is  frequently  selected  by  the  railroad  engineer,  nearly  parallel 
with  the  railroad  or  contiguous  to  it ;  hence  much  of  the  heavy  transpor- 
tation is  by  rail,  and  the  collateral  turnpike  is  little  used.  With  the  in- 
creaso  of  railroaxis  in  all  parts  of  the  country,  the  effect  on  nearly  parallel 
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turnpike  roads  will  be  as  above  described;  hence, 'whenlocatinganewtuni- 
pike  road,  it  will  be  well  to  consider  the  probabilities  of  the  construction' 
of  a  railroad  at  an  eai'ly  day  in  the  same  direction  or  route.  If  probable 
that  the  railroad  will  be  constructed  at  no  distant  day,  and  yet  the  neces- 
sity is  great  for  a  hard  road  for  immediate  use,  the  width  of  the  hard 
bed  of  such  road  might  be  made  as  narrow  as  would  answer,  thus  reduc- 
ing the  cost  of  the  road,  and  correspondingly  reducing  the  sum  sacrificed 
by  the  loss  of  traffic  which  may  leave  9ie  turnpike  for  the  railway. 
While  the  foregoing  is  undoubtedly  true,  as  regards  turnpikes  running 
in  the  same  direction  and  near  the  railroads,  it  is  equally  true  that  these 
same  railroads  will  cause  an  increased  demand  for  improved  lateral  roads, 
by  which  products  may  reach  the  iron  way.  As  the  railroads  usually 
thread  the  valleys  and  mountain  passes,  and  cannot  be  worked  profitr 
ably  in  the  direction  of  the  heavy  mountain  slopes,  the  products  of  the 
hill  country  and  of  the  vales  between  it  and  the  railroads,  together  with 
i*etum  supplies,  must  be  transported  on  wagon  roads,  at  least  until  a 
great  improvement  is  effected  in  the  traction  of  the  locomotive.  As  these 
roads  will  be  permanent,  and  are  frequently  required  to  overcome  heavy 
grades,  skillM  engineering,  thorough  conigtruction,  and  repairs  aie 
demanded. 

The  reports  from  nearly  all  the  States  in  which  '^  plank  roads  ^  have 
been  tested,  under  a  great  variety  of  circumstances,  concur  in  condemn- 
ing them  on  account  of  the  great  cost  of  construction,  as  well  as  for  their 
lade  of  durability.  From  careful  investigation  we  find  that  they  have 
generally  become  unfit  for  use  in  from  five  to  eight  years,  even  where 
tiie  material  used  was  of  a  good  quality.  One  plank  road  only  is  men- 
tioned on  which  repair  with  the  same  material  is  continued.  For  their 
average  cost  see  statement.  The  agents  of  decomposition,  heat  and 
moisture,  being  everywhere  active,  timber  of  the  same  kind  and  quality 
is  found,  when  used  in  plank  roads,  to  be  most  durable  in  climates  and 
positions  unfavorable  to  a  perpetual  supply  of  these  elements.  The 
^riter  was  familiar  with  a  plank  road  in  Madison  County,  New  York, 
about  twenty  years  since.  This  road  was  mainly  in  an  elevated  moan- 
tain  region  having  a  northern  aspect,  and  was  covered  witli  snow  on  an 
average  Mly  four  months  of  the  year,  and  yet  the  remains  of  the  mate- 
rial used,  it  being  hemlock  three  inches  in  thickness,  were  all  removed 
in  eight  years.  The  same  material  used  in  the  Garolinas  or  in  Florida 
would  probably  have  become  worthless  in  four  years.  A  slight  covering 
of  earth  on  the  planks  is  found  to  hasten  decay,  though  it  prevents 
wear.  Yellow  pine  and  cypress  logs,  used  in  the  southern  States  in 
"  corduroy  "  or  causeway  roads,  where  the  logs  are  constantiy  covered 
with  water  from  never-failing  springs,  and  with  a  covering  of  earth  of 
twelve  to  eighteen  inches,  and  shaded  by  a  tall,  dense  forest,  have 
been  known  to  remain  sound  for  thirty  years.  i 

The  causeway  of  logs  has  been  a  common  mode  of  primitive  road- 
making  in  low  marshy  regions,  and  is  still  common  in  the  aouthem 
States,  even  on  mail  routes.  The  logs  should  have  a  good  covering  ol 
earth,  and  depressions  occasioned  by  irregular  decay  should  be  repaired 
a«  they  occur.  The  durability  of  causeway  logs  is  much  greater  whea 
covered  with  ten  to  twelve  inches  of  compact  clay  well  rounded  off,  ajid 
if  it  is  obtainable,  with  gravel  on  the  clay,  than  where  they  are  entirtfr 
covered  with  graveli|  the  latter  being  porous,  rain  falling  on  the  nxid- 
bed  penetrates  directiy  to  the  logs,  and  draws  the  warm  air  ailtt*it^ 
thus  rapidly  promoting  decay,  while  the  clay  covering  will  shed  off  tht 
water  before  it  reaches  the  logs.  The  log  causeway  system  of  vt^ 
paking  in  regions  where  the  soil  is  wet,  timber  abundant  on  the  bpot» 
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ly  costing  the  cattmg,  and  drainage  among  the  green  roots  too 
pensive,  must  necessarily  continue  in  use  many  years  to  come.  From 
e  statements  elicited^  it  appears  that  a  very  large  proportion  of  the 
ads  of  all  the  States,  even  in  the  older  ones,  are  httle  more  than  a 
^t  of  natural  surface,  just  wide  enough  to  admit  of  vehicles  passing 
hen  they  meet ;  sufficiently  cleared  of  trees,  rocks,  and  stumps  to  be 
assable  with  the  worst  marshes  causewayed.  Many  of  the  unfordable 
breams  are  still  crossed  by  flat-boat  ferries  of  the  most  primitive  charac- 
er;  more  shallow  ones  are  forded,  and  a  tree  felled  across  the  stream 
or  foot  travelers  is  the  only  bridge  seen  on  streams  many  miles  in  length. 
Qie  primitive  bridges,  for  vehicles  on  such  streams,  are  usually  made 
)y  placing  three  or  more  round  logs  from  bank  to  bank,  without  abut- 
nents,  and  covering  them  with  flattened  x>oles.  As  civilization  advances, 
at  tibese  primeval  structures  become  unsafe,  their  places  are  usually 
supplied  with  hewed  or  sawed  timbers  and  flooring,  with  ^^  King's  post 
3niS8^  on  either  side,  using  pins  and  wedges  instead  of  the  rods,  br  bolts 
uui  nuts  used  in  more  modem  structures.  Unless  suitable  stones  are 
It  hand,  and  more  convenient  than  timber,  logs  are  flattened  and  pin* 
led  one  upon  another,  and  used  for  abutments.  These  are  in  turn 
npplanted  by  more  scientiflc  wooden  structures,  such  as  the  <<  Burr," 
^Howe,"  "  Improved  Howe,"  and  other  forms  of  trussed  wooden  bridges ; 
r  perhaps  by  iron  bridges  constructed  upon  some  one  of  the  many 
daos  now  in  vogue — ^thoso  known  as  the  BoUman  and  Fink  being  con- 
lidered  the  best  in  use  in  this  country  for  railroad  purposes. 

With  each  successive  improvement  in  the  construction  of  bridges  in 
iQ  districts,  where  other  chsuracteristics  of  civilization,  such  as  the  clear- 
Dg  up  of  forests,  ^c,  have  made  collateral  and  corresponding  progress, 
t  has  been  found  necessary  constantly  or  periodically  to  increase  the 
pan  and  height,  &om  the  water  at  ebb,  of  all  bridges  to  be  built.  This 
leeessity  arises  from  the  more  sudden  escape  of  rain-fall  from  the  sur- 
'ue  of  cleared  and  swarded  land,  than  from  that  of  the  forest  with  its 
lecamulated  mulch  of  ages,  maintained  by  a  net-work  of  undergrowth,* 
hroQgh  which  water  is  greatly  impeded  in  its  flow  to  the  stream,  and 
inmdi  larger  proportion  of  it  is  absorbed  by  the  earth  than  when  flow- 
Dg  on  a  surface  of  smooth  turf.  Another  effect  of  the  sudden  rising  of 
itzeamsfrom  the  rapid  escape  of  water  into  them  during  excessive  rain- 
all,  is  a  waste  of  the  fertility  of  steep  tillage  lands,  which  shed  water 
liieetly  into  the  streams*  Where  interval  lands  to  any  considerable  ex- 
eDt  border  on  the  streams,  this  waste  is  intercepted,  and  the  fertile 
radiings  of  the  higher  lands  are  deposited  on  the  meadows,  by  which 
he  fertility  is  augmented  by  each  successive  flood,  often  formiug  valua- 
ble muck  deposits  which  enterprising  farmers  return  to  the  hiUy  lands, 
iiereby  restoring  theii*  lost  fertility.  Where  the  intei'val  land  is  iiar- 
tjw,  the  effect  of  the  excessive,  increasing  floods  is  to  sweep  these  wash- 
jogs  into  the  creeks  and  rivers.  The  effects  of  floods  in  dissipating  the 
fertility  of  rolling,  cleared  lands  bordering  streams  may  be  prevented, 
Ji  a  good  degree,  by  keeping  them  in  grass  as  large  a  portion  of  the 
^as  is  practicable;  and,  when  they  are  laid  down  to  grass,  by  con- 
rtructing  numerous  surface  water  fuirows  in  succession  from  the  sum- 
iiit  to  file  base  of  slopes,  giving  them  good  copacity  and  very  gentle 
^1;  thus  the  washing  of  the  soU  wiU,  in  a  great  degree,  be  prevented, 
*  larger  amount  of  water  will  be  absorbed,  and  that  escaping  to  the 
ttreams  will  be  a  longer  time  in  reaching  them,  and  the  destructive 
^ects  of  inundation  lessened  materially. 

The  proportion  of  area  of  the  cleared  lands  of  the  middle  and  the 
iastem  States,  which  would  be  greately  benefited  by  the  precautionary 
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Bystem  of  .surface  guttei*8  above  recommended,  is  very  large,  and  the 
annual  waste  of  fertility  and  tlie^  damage  from  loss  of  fences,  bridges, 
buildings,  aild  even  of  human  life,  are  so  great  as  to  wai-rant  a  notice  in 
this  connection,  apart  from  its  direct  pertinency  to  the  general  subject 
in  hand.  We  have  been  frequently  called  to  relocate  roads  that  have 
been  entirely  destroyed  by  floods  in  collateral  streams,  many  of  whicli 
roads  had  been  repeatedly  destroyed  in  places,  and  as  often  rebuilt.  Aii 
ordinary  degree  of  sagacity  and  common  sense  should  have  sugge8te<l 
the  foUy  of  locating  such  roads  originally  so  low  as  to  be  subject  to 
such  casualties,  and  certainly  the  repeated  ocular  evidence  of  the  error 
committed  by  the  pioneer  road  surveyor  (for  such  he  must  be  called,  as 
there  was  no  engineering  in  the  case)  should  have  deterred  the  com- 
missioner of  highways  from  reconstructing  such  roads  on  the  same  sitae. 
Many  cases  of  injudicious  road  construction  and  waste  of  public  money 
could  be  cited,  were  it  necessary,  to  establish  the  fact  that  reform  and 
retrenchment,  greater  skill  and  wiser  legislation,  are  needed  for  the  monj 
economical  and  efficient  management  of  the  public  roads  throughout  the 
country. 

As  the  existing  road  laws  in  all  the  States  are  generally  *'  unsatisiinv 
tory,^  a  recital  of  many  of  them  in  this  article  is  unnecessary.    Oscar  I. 
Strong,  of  Pocahontas  County,  Iowa,  reports  the  following  road  laws  in 
tJiat  State :  "  The  board  of  supervisors  has  the  general  supervision  of  \ 
roads  in  the  county,  with  ix)wer  to  establish  or  change  them  as  i)rovided 
by  law.    The  town  trustees  levy  a  road  tax  each  year  of  not  less  tto 
one  mill  nor  more  than  three  on  the  dollar  of  the  taxable  property  ii 
each  road  district.    A  road  supervisor  is  elected  in  each  district,  wbi| 
has  the  supervision  of  the  roads  in  his  district,  and  it  is  his  duty; 
keep  these  roads  in  as  good  repair  as  he  can  with  the  frmds  at  his  ' 
l^osal;  it  is  also  his  duty  to  require  each  able-bodied  man  betwc 
twenty-one  and  fifty  years  of  age  to  perform  two  days'  labor  on 
roads,  between  April  and  August  of  each  year.    The  operation  of 
Jaw  does  not  give  satisfaction.    The  average  amount  of  work  done 
our  roads  does  not  exceed  six  dollars  per  mile  per  annum.    The  be^^ 
road  in  the  county  is  made  of  saw-dust." 

E.  M.  Mackemery,  of  Leavenworth  County,  Kansas,  reports  as  follows: 
"  All  the  principal  roads  in  the  county  are  under  the  supervision  and. 
care  of  a  scientific  engineer,  who  is  the  adviser  of  the  board  of  coontjr^ 
commissioners.    The  roads  are  graded,  andw/)rked  on  anestablii' 
system,  and  all  thoroughly  and  substantially  bridged  with  blue  lime 
of  superior  quality.    In  no  State  in  the  Union  is  there  a  greater 
or  a  more  intelligent  appreciation  of  the  value,  comfort.,  and 
profit  arising  from  a  well-devised  system  in,  and  a  thorough  improy|fi 
raent  of,  all  classes  of  roads.    An  experience  of  twenty-nine  years' 
Illinois,  Iowa,  and  ]\iissouri  has  established  the  conviction  tiiat 
gratuitous  labor  is  x>erformed  on  the  roads  of  Kansas  than  in  any  ot 
western  State.    At  a  cost  of  a  little  less  than  $250,000  the  county 
bridged  every  stream  on  the  principal  roads  leading  fix)m  Leavenwoi 
City.     The  city   of  Leavenworth  has  also,  at  a  large  expendil 
built  all  stone  bridges,  even  beyond  the  city  limits,  to  £acilitate 
with  the  interior.  "  After  roads  are  opened,  the  annual  amount  expenc 
l)er  mile  does  not  exceed  $250. 

Arthur  Parks,  of  San  Bernardino  County,  California^  states 
*'  every  male  citizen  in  the  county,  Indians  excepted,  is  taxed  one 
work  or  two  dollars  per  annum,  besides  which  there  is  a  sm^  direct! 
The  law  is  generally  enforced,  but  is  not  satisfactory,  as  it  is  not 
dent  to  keep  one-fourth  of  the  roads  in  order.    Private  subscriptionsi 
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na  hundred  dollars  each  are  not  rare  for  <  mending  onr  ways.'  The 
itizens  of  this  county  folly  indorse  the  leading  paragraph  of  your  cir- 
nlar ;  and,  realizing  its  correctness,  we  are  determined  to  take  hold  with 
b  will,  and  have  good  highways." 

There  is  great  similarity  in  the  systems  of  taxation  for  road  purposes, 
it  being  generally  a  ^<  poU  tax"  in  labor,  varying  in  the  difilerent  States 
from  one  day  to  five  per  annum ;  and  in  some  portions  of  the  countiy  a 
money  tax^  varying  from  one  mill  to  two  cents  on  the  one  hundred  dol- 
iars :  and  m  others  a  tax  for  bridge  purposes  alone,  as  high  as  four  cents 
cm  the  one  hundred  dollars  of  taxable  property.  Owing  to  the  abun* 
dance  and  excellence  of  material  in  some  regions,  and  the  scarcity  and 
inferiority  of  it  in  others,  there  is  a  difference  of  at  least  tenfold  in  the 
eo6t  of  construction  and  maintenance  of  good  roads.  Good  ones  are  the 
exceptions  in  all  the  States.  Those  of  eastern  Kew  York  and  of  New 
England  have  generally  a  surface  superior  to  those  of  almost  any  other 
IKxrtion  of  the  country,  but  the  grades  are  rarely  reduced  to  what  they 
Bbonld  be.  To  ihe  steepness  of  the  grades  in  the  line  of  the  axis  of  the 
loads  in  those  regions,  and  to  the  care  in  surface  drainage,  their  dry- 
ness and  smoothness  of  surface  are  mainly  attributable,  as  it  causes 
Biem  to  shed  water  rapidly. 

The  proper  mode  of  construction  of  a  road  adapted  to  a  largo  amount 
of  heavy  trafiOe.  at  all  seasons  of  the  year,  depends  greatly  on  local  cir- 
Bomstanoes.  The  perfection  and  the  durability  of  a  road  must,  of  course, 
impend  on  the  material  used  in  its  construction,  all  other  circiunstances 
bong  equal.  We  shall  treat  the  subject  in  the  order  in  which  the  earthy 
md  the  mineral  materials,  in  the  various  parts  of  the  country,  possess 
bbdr  resx>ective  superiority  for  use  in  the  construction  of  county  roads : 
Rrst,  the  macadamized  or  broken  stone  road ;  second,  the  gravel,  or 
proper  admirture  of  natural  pebbles  of  various  sizes  with  a  proper 
inantity  of  day  and  sand,  or  loam ;  third,  rotten  rock,  of  various  char- 
icter;  fourth,  rotten  rock,  artificially  mixed  with  clay  5  fifth,  loam,  in  a 
lataial  state ;  sixth,  artificial  loam,  made  by  mixing  clay  and  sand ; 
leventh,  olay;  eightn,  sand. 

THE  MACADAMIZED  OK  BEOKEN  STOTfE  EOAD. 

For  the  sake  of  brevity  in  treating  class  No.  1,  we  shall  designate  the 
^ock  to  be  used  by  the  terms  hard  and  soft.  The  mode  of  preparing  the 
bondation  of  a  Macadam  road  should  be  modified  according  to  the 
character  of  the  soil  of  which  it  is  to  be  made.  It  may,  however,  be 
^lemised  that  one  essential  condition  to  be  secured  in  the  use  of  every 
diaracter  of  material  is  that  of  dryness.  This  secured,  almost  every 
variety  of  soil  will  form  a  suitable  substructure  for  a  macadamized  road. 
Ct  would  be  dif&cult  to  famish  specifications  for  the  great  variety  of 
awes  that  may  be  presented,  but  we  shall  endeavor  to  give  such  general 
ustmctions  as  will  meet  all  probable  cases  intelligibly,  and  wiU  com- 
kience  with  the  most  difficult  circumstances  likely  to  be  presented,  viz., 
to  extensive  plain,  level,  or  nearly  so,  with  a  tenacious  clay  soil. 

To  effect  drainage  under  such  circumstances  there  are  but  two  modes 
tnown  to  the  writer :  First,  by  surface  drainage,  by  the  use  of  open 
litches,  or  gutters,  excavated  on  both  sides  of  the  road  in  the  manner 
lescribed.  K  practicable,  the  fall  should  be  made  both  ways,  from  a 
Mnt  as  nearly  central  as  may  be,  and  each  gutter  be  extended  to  a 
Mnt  of  discharge  lower  than  the  plane.  The  advantage  of  draining 
^oSi  ways  is.  that  with  ditches  of  the  same  depth  at  their  discharge  end, 
3i6  fall  will  DO  doubled.    In  case  the  distance  is  great,  and  the  labor  of 
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producing  sofBcient  fall  in  the  ditches  is  considered  too  expendve,  it 
will  then  be  judicious  to  'test  the  practicability  of  the  other  method. 
This  consists  in  what  we  call  pit-drainage.  Its  practicabihty  can  sJway* 
be  ascertained  by  digging  a  well,  or  by  boring  with  a  pile  or  post  auger. 
If  a  stratum  of  sand  or  gravel,  which  will  absorb  water,  is  reached  at  a 
reasonable  depth,  say  not  more  than  forty  feet,  this  plan  may  be  adopted 
Three  or  four  wells,  equally  distributed  as  to  distance  will  be  ample  t( 
drain  a  mile  of  road.  If  the  wells  are  to  be  stoned  with  rough  stones 
tiey  should  be  excavated  six  feet  iu  diameter,  and  the  depth  continiw 
three  feet  below  the  surface  of  the  stratum  which  is  found  to  absorl 
water.  The  rough  stone  wall  may  be  laid  dry,  but  the  stones  shooli 
extend  from  the  inner  face  to  the  bank,  the  smaller  ends  forming  thi 
inner  face,  thus  forming  a  complete  arch  of  every  layer  of  stones.  Thi 
wells  may  all  be  on  one  side  of  the  road,  or  a  portion  of  them  on  ead 
side,  and  they  should  be  covered  with  a  strong  lattice  of  cast  iron,  witl 
meshes  about  two  inches  square. 

The  gutters  should  fall  each  way  toward  the  wells,  and  the  low  plAoa 
in  the  gutters  on  the  other  side  of  the  road  should  be  opposite  the  wellft 
At  each  of  these  low  points  a  well  a  foot  or  two  in  depth  should  be 
excavated  and  stoned  up.  A  tile  or  a  stone  drain  with  good  fall  shoiild 
connect  the  shallow  with  the  deep  well.  The  greater  tiie  fall  in  the« 
cross  drains,  the  smaller  may  the  conduit  be,  and  the  less  the  liability 
to  clog.  A  slight  circular  depression  should  be  made  in  the  bottom  oil 
the  surface  gutters  around  the  wells,  in  which  the  sediment  in  the 
drainage  water  may  be  deposited  before  it  flows  into  the  wells,  it 
sometimes  occurs  that  the  water,  not  being  carried  off  rapidly  enooA 
will  rise  up  to,  and  even  above,  the  top  of  tie  well ;  but  this  is  rare,i« 
the  foregoing  mode  will  generally  provide  satisf^gtctory  drainage  und* 
the  circumstances  described  When  practicable,  the  surface  gnttiW 
conveying  the  water  to  streams  or  to  ravines  may  be  of  more  sunpli 
and  of  preferable  construction.  Where  the  water  is  to  be  conveyed  « 
long  distance,  say  half  a  milo  in  one  direction,  a  faU  of  three  inches  td( 
one  hundred  feet  will  answer.  This  wiD  require  the  gutter  to  be  six  ftei 
eight  inches  in  depth  at  the  discharge  end.  The  bottom  of  the  guttt^ 
must  be  smooth  and  graded  with  accuracy.  The  angle  of  tlie  ^operf 
the  banks  should  not  exceed  thirty-five  degrees. 

In  tenacious  clay  soils  the  margin  of  the  surface  of  the  substructure 
on  which  to  place  a  Macadam  road-bed,  should  be  at  least  one  M 
yabove  the  bottom  of  the  gutters.    It  should  be  made  smooth  and  solid^ 
and  have  an  underdrain  at  each  margin  of  the  macadamizing  firom  8*" 
to  twelve  inches  in  depth,  and  an  average  of  twelve  inches  in  widt 
These  drains  may  have  a  fall  each  way  for  five  to  seven  rods,  to  a  lot 
point  from  which  a  lateral  drain  should  extend  under  the  side  road 
the  gutter  into  which  they  are  to  discharge.    The  lougitudinsd  undc 
drains  are  to  be  made  of  broken  stones,  and  are  to  be  filled  up  to  ' 
level  of  the  surface  upon  which  the  macadamizing  is  to  rest.  The 
banks  on  each  side  of  the  macadamized  portion  of  the  road  should  J 
twelve  inches  in  height,  and  be  sufliciently  sloped  to  be  self-susi 
until  the  broken  stone  has  been  applied,  which  wiU  render  them 
fectly  secure.    The  stone  should  be  so  broken  that  all,  or  nearly  all, 
pieces  wiU  pass  through  a  two-inch  ring.    This  is  the  rule  adopted 
England,  where  this  kind  of  road  has  reached  the  greatest  perfection. 

We  say  "nearly  all,''  for  of  course  there  will  occasionally  be       ' 
which,  unless  too  much  time  is  spent  in  breaking  them,  will  not 
up  to  the  standard.    This  subject  is  one  of  the  utmost  importance; 
if  we  are  to  be  governed  by  the  opijiion  of  Macadam  himself^  we 
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him  declaring'  that  eabes  of  one  and  a  qnarter  inch  are  better  than  any 
larger;  and  he  affirmed  before  a  committee  of  the  House  of  (Commons, 
tbat  his  experience  went  to  prove  that  the  expense  of  keeping  roads  in 
repair  was  ahnost  in  the  exact  ratio  of  the  sizes  of  stone  used  in  each 
in^^mce.  Thus,  a  road  constructed  of  metal  broken  down  to  cubes  oi 
one  and  a  quarter  inch  would  require  to  keep  in  repair  but  one-half  the 
oatlay  necessary  for  one  constructed  of  cubes  of  two  and  a  half  inches ; 
80  that  the  increased  cost  of  o^nstruction  in  using  the  smaller  broken 
metal  will  be  fully  compensated  for  by  the  saving  in  repairs  and  greater 
Inrability.  In  speaking  of  the  metal  as  being  in  the  form  of  cubes,  it 
is  not  intended  to  convey  the  idea  that  eadi  piece  of  stone  must  be  a 
[lerfect  cube,  and  all  of  equal  size;  practical  men  will  of  course  under- 
stand that  the  term  is  figurative,  and  that  the  metal  must  of  necessity 
)e  more  or  less  irregular,  and  vary  in  size  considerably.  The  broken 
ttone  for  a  new  road  should  be  applied  to  the  depth  of  twelve  inches 
ind  twenty  feet  in  width  to  produce  a  first-class  road.  The  lateral 
ilope  either  way  firom  the  center  of  the  road  should  correspond  with 
hat  of  the  sur&ce  of  the  foundation ;  this  slope  should  be  about  one- 
[uarter  of  one  inch  to  a  foot.  There  should  be  an  earth  side  track  on 
Ither  side  of  the  macadamized  portion  of  the  road.  The  earth  road,  when 
liy  and  in  good  order,  is  more  desirable  than  the  Macadam,  and  mate- 
i^y  saves  tiie  wear  upon  it.  The  foregoing  specification,  although 
earring  more  i>articularly  to  a  road  nearly  level  longitudinally,  is  equally 
pplicable  as  a  direction  for  macadamizing  any  road  of  the  width 
lentioned. 

The  preparation  and  application  of  broken  stone  in  road-making  have 
itherto  been  very  expensive,  thus  presenting  great  discouragement  to 
liose  desiring  to  improve  roads  upon  this  system,  which  we  have  no 
esitation  in  pronouncing  the  best  all  things  considered,  as  yet  dis- 
[>vered.  The  cost,  however,  has  of  late  been  greatly  reduced  by  the 
itrodnction  of  the  ^^  Blake  Stone-Breaker,''  a  machine  of  immense 
[length  and  efficiency,  whidi  has  been  satisfactorily  tested  in  practical 
Be.  Thirty  perches  (twenty-five  cubic  feet  to  a  perch)  of  the  hardest 
"ap  boulders  can  be  broken  into  the  best  road  metal  in  ten  hours  by  this 
laehlne.  It  requires  about  nine  horse  power  to  i)erform  this  amount  of 
ork  in  the  time  given.  In  a  single  hour  it  has  been  known  to  break 
mr  perches,  or  one  hundred  cubic  feet^  of  stone  of  the  foregoing  char- 
Kter.  With  this  machine  the  cost  ol  breaking  is  reduced  to  thirty 
mta  i)er  perch,  using  coal  at  $5  50  per  ton,  and  labor  at  $1  50  per 
lem,  and  an  engineer  at  $2  60  per  diem,  who  assists  the  two  laborers 
nployed  in  feeding  the  machine.  The  average  day's  work  for  a  good 
and  in  the  spring,  summer,  or  autumn  is  less  than  one  perch,  and  in 
inter  still  less.  The  average  price  of  such  labor  is  about  $1  60  per 
ay  at  present,  so  that  the  reduction  of  expense  by  the  use  of  the 
lai'hine  is  not  less  than  eighty  per  cent. 

The  stone-breaker  referred  to  has  elevators  connected  with  it,  which 
irry  the  stones  to  a  considerable  height  above  the  machine,  where 
ley  are  deposited  upon  a  sieve,  through  which  the  fine  sand  produced 
I  breaking  the  stone  passes,  and  is  deposited  by  means  of  a  chute  in  a 
ght  compartment  on  the  ground ;  while  the  stones  running  over  the 
eve  are  deposited  in  a  land  of  hopper,  from  which  they  are  loaded 
[)on  wagons  or  carts  by  simply  opening  a  slide  or  trap.  In  this  man- 
^  the  cost  of  loading  is  reduced  to  a  nominal  figure,  being  done  almost 
stantaneously ;  while,  if  done  by  hand  by  shoveling  from  the  heap,  the 
ist  of  loading  would  be  nearfy  half  as  much  as  breaking. 
After  what  has  been  said  with  regard  to  the  sand  being  carried  down 
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through  a  chute  into  a  tight  compartment,  we  will  explain  why  tiie 
trouble  is  taken  to  separate  the  sand  from  the  broken  stones  at  aQ,  or 
care  taken  to  deposit  it  in  a  tight  compartment  It  was  found  that  this 
sand,  produced  by  the  trituration  of  stones  of  this  quality  in  the  piooees 
of  breaking,  is  the  very  best  material  yet  discovered  for  manuflactnrmg 
"concrete  stone''  under  the  Bansom  patent  of  England,  which  is  rapidly 
coming  into  use  in  this  country.  About  one  hundred  x>ounds  of  sand 
are  made  for  each  perch  of  stones  broken,  and  all  yet  made  by  the 
machine  in  question  has  found  ready  sale  to  the  "  Ransom  Concrete 
Stone  Company  of  Maryland,''  at  one  cent  per  pound.  It  will  be  seen 
that  in  the  neighborhood  of  cities,  where  the  concrete  stone  is  bemg 
manufactured  to  any  considerable  extent,  a  road  may  be  macadamized 
at  a  very  low  cost,  if  indeed  it  is  not  round  that  the  stones  can  be 
Ibroken  and  applied  at  a  cost  wMch  shall  be  less  than  the  proceeds  oi 
the  sale  of  sand  produced  from  the  amount  of  broken  stone  required, 
thus  preparing  the  road  metal  free  of  cost,  and  leaving  a  profit  to  the 
constructors  iSisides. 

In  the  application  of  the  broken  stones  to  form  a  road-bed,  althon|[h 
the  process  is  simple,  it  is  important  that  the  surface  of  the  earth  sab- 
structure  be  kept  free  from  ruts  and  tracks,  as  any  depressions  will  fin 
with  water,  and  soften  the  foundation  at  these  points,  thus  causing  tiie 
roa^  to  settle  unevenly.  Depressions  in  the  stoned  surface  cannot  be 
well  repaired  without  **  picking  up  "  the  metal  to  the  depth  of  several 
inches.  The  material  used  in  repair  i^ould  be  somewhat  smalls  or 
finer  than  that  of  which  the  road  is  formed.  The  portion  repaired  is  to 
be  thoroughly  rammed  with  a  ^'  paver's  rammer,"  and,  when  finished, 
should  be  slightly  above  the  surface  around  it,  which  remains  midis- 
turbed.  When  the  metal  has  been  properly  graded  on  a  new  road,  the 
surface  should  have  a  slight  dressing  of  clay,  and  a  heavy  roller  should 
be  passed  over  it  until  the  metad  comes  to  its  bearing,  before  vdiicles 
are  allowed  to  pass  over  it.  A  road-bed  twenty  feet  in  width  and  twelve 
inches  in  thickness  will  require  4,224  perches  of  broken  stone  to  the 
mile.  The  surface  grade  of  the  earth  side  tracks  should  corresi>ond  with, 
and  be  a  continuation  of,  the  grade  of  the  macadamized  ]x>rtion.  (Die 
side  tracks  should  not  be  more  than  nine  feet  in  width,  as  unnecessary 
width  increases  the.diflOicurty  of  surface  drainage. 

Many  professional  road  makers  will  take  exception  to  the  clay  surface 
dressing,  but  it  has  been  thoroughly  tested  m  practice,  and  always 
with  success.  The  eflfect  is  to  bring  the  metal  to  a  bearing  at  once,  and 
to  prevent  the  action  of  the  wheefi  firom  destroying  the  angularly  of 
the  surface  metal,  a  very  important  quality,  as  it  is  almost  impossible, 
after  the  surface  stones  have  become  rounded,  to  get  them  to  bind  one 
with  another,  and  form  a  first-class  road  surface.  The  quantity  of  clay 
applied  should  be  sufficient  onW  to  fill  the  interstices  between  the  stones, 
on  the  immediate  surface,  when  the  metal  has  come  to  its  bearing. 
Another  advantage  of  such  an  application  is  to  render  tlie  superstruc- 
ture  of  macadamizing  water-proof,  almost  from  the  first,  the  importance 
of  which,  in  assisting  to  maintain  a  dry  foundation,  is  almost  self* 
evident. 

THE  GUAVEL  AOT)  OTHEE  ROAD-BEDS. 

Where  the  natural  soil  of  a  road  consists  of  gravel  of  proper  texture. 
in  its  natural  state,  the  process  of  producing  a  very  desirable  road,  fof 
aR  except  very  heavy  traffic,  is  simple  and  inexpensive.  It  only  requires 
to  have  the  /surface  of  tbe.  jx)ad-J>ea  jaised  by  xepeated  plpwings,  the 
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all  being  tamed  towaid  the  center  of  the  road.  In  case  the 
inrface  has  a  slope  to  one  8ide,  the  execution  can  still  be  mainly 
b  economically  performed  by  the  use  of  the  plow,  by  turning  the 
in  one  direction.  The  plow  should  be  what  !s  called  the  "  double 
d  left-hand  plow^''  which  may  be  used  with  great  advantage, 
le  desired  grade  of  the  surface  of  the  road  and  gutters  shall  have 
duced,  as  nearly  as  practicable,  by  the  use  of  the  plow,  it  should 
iive  rei>eated  harrowings.  The  remainder  of  the  work  may  be 
momic^y  and  efficiently  performed  by  means  of  the  grading 
,  except  the  removal  of  considerable  hills,  or  the  filling  of  cor- 
Qg  depressions,  which,  if  the  distance  is  short,  may  be  best  per- 
ty  the  use  of  the  common^scraper ;  but,  if  it  exceeds  live  or  six 
eelbarrows,  carts,  or  dump-wagons  will  be  necessary.  No  hand 
is  necessary,  as  the  grader,  propelled  by  a  pair  of  active  horses, 
3rm  more  of  this  character  of  work  than  fifty  men,  and  at  the 
le  do  it  better. 

idth  of  such  gravel  road  will,  of  course,  be  controlled  by  cir- 
3CS,  the  amount  of  travel  and  the  character  of  it  being  the  most 
it  considerations.  It  may  be  remarked,  however — and  it  is 
ipplicable  to  all  roads,  of  whatever  material— that  they  should 
ado  wider  than  is  really  necessary,  otherwise  the  cost  is  greatly 
1,  as  well  as  the  diffloulty  of  sur&ice  drainage,  which,  as  was  re 
in  connection  with  Macadam  road,  is  of  great  importance.  A 
structed  of  natural  gravel,  and  having  a  gravel  sub-soil,  will 

0  be  raised  less  in  the  center,  and  the  side  gutters  may  be  made 
How  than  would  be  admissible  with  any  other  material. 

rock. — ^This  material  is  frequently  found,  in  a  natural  state, 
Q  adapted  to  forming  a  road  that  will  serve  all  the  purposes  for 
irth  and  gravel  roads  are  adapted.  It  rarely  has  a  proper 
f  tenacity,  however,  to  enable  it  to  bind,  or  retain  desirable  I 

less. 

1  this  material  lacks  tenacity  the  defect  is  easily  corrected  by 
due  proportion  of  clay,  but  the  proper  proportion  of  each  can 

tained  only  by  experiment.  When  prepared  as  they  should 
>d  road  for  ordinary  country  travel  can  be  made  from  these 
es. 

-?By  the  term  loam  we  mean  day  with  an  admixture  of  fine 
3  generally  a  liberal  proportion  of  vegetable  matter, 
the  proportions  of  clay  and  sand  are  such  that  the  soil  will  not 
r  incrust  when  dry,  nor  become  very  adhesive  when  wet,  it  may 
be  called  loam,  when  the  soil  of  a  road-bed  consists  of  loam, 
ist  soil  obtainable,  the  directions  for  the  use  of  day  are  appli- 
th  the  exception  *hat  loam  does  not  require  the  extreme  degree 
e  slope  recommended  for  clay. 

itural  soil  of  the  bed  may  be  aithcr  clay  or  sand.  The  applica- 
le  other  by  hauling  it  on  to  the  bed  and  incorporating  it  by  means 
ow  and  harrow,  will  enable  the  engineer  to  produce  from  these 
trials  (each  illy  adapted  alone)  an  artificial  soil,  whidi  will  answer 
K)ses  of  a  road-bed  quite  satisfactorily.  Gravel,  consisting  of 
>m  pebbles,  without  an  admixture  of  clay  by  which  to  cement 
a  poor  road  material,  as  it  rolls  firom  under  the  feet  of  the  ani- 
l  from  beneath  the  wheels,  making  the  labor  of  teams  on  such  a 
Y  severe.  A  proper  amount  of  clay  added  to,  and  well  mixed 
vel,  wiU  greatly  improve  it  as  road  material.  The  chara«ter- 
aU  these  materials  are  so  various  in  different  localities  that  the 
)ns  need  to  be  modified  according  to  circumstances;  and  the 
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proper  proportions  in  each  respective  case  will  be  most  readily  and  satis- 
factorily  determined  by  experimenting  with  a  nnmber  of  samples,  say  a 
cart  load  of  each,  in  different  proportions,  which  shonld  be  caiefiilly 
noted,  all  being  placed  contigaonsly  on  tiie  road-bed  where  they  will 
be  equaUy  exposed  to  wet  and  to  use.  A  few  months^  experience,  under 
snch  test  of  the  varions  mixtures,  will  give  the  road  maker  data  Fhich 
theory  cannot  ftimish. 

In  some  sections  of  great  area  no  other  material  than  clay  can 
be  obtained;  hence  it  mnst  be  used  as  road  material  in  its  natural 
state.  The  general  principles  involved  in  the  oonstmction  of  gravely 
loam,  and  other  roads,  and  described  nnder  tliose  heads,  are  to  be 
observed  in  constmcting  a  road  exclusively  of  clay :  the  gutters,  how- 
ever, shonld  be  made  as  deep  as  is  practicable,  and  tne  road-bed  as  nar- 
row as  the  travel  will  admit,  and  be  as  highly  crowned  as  is  admissible, 
thus  guarding  against  absorption  of  water  from  the  gutters,  and  effectn 
ally  shedding  the  rain-fall  from  the  bed.  There  is  no  material  in  the  cata- 
logue treated  that  forms  so  perfect  and  deUghtfrd  a  road  for  pleasnre- 
driving  as  clay,  when  in  a  certain  condition ;  but  it  is  so  difQcolt  to  , 
be  maintained  m  the  desired  state  that  it  is  judicious  to  incorporate  sand  | 
or  gravel  with  it,  wherever  practicable. 

There  are  districts  of  country  many  miles  in  extent,  where  nothing 
but  drifting  sand  can  be  obtained  for  making  roads.  Where  the  depth 
of  the  sand  is  great  before  reaching  a  tenacious  subsoil,  a  road-bed  of 
sand  will  be  more  compact  and  better,  if  made  lower  than  the  surfaced 
the  land  on  either  margin,  so  that  water  may  flow  on  to,  instead  d 
being  drained  off  from,  the  road,  like  clay,  pure  sand  is  not  a  desirable 
t)ad  material,  and  quicksands,  not  unfrequently  found  in  extensiTe 
Bandy  regions,  are  dangerous.  Where  drainage  of  quicksands  is  impracti- 
cable, two  thicknesses  of  planking  laid  over  the  place  to  be  crossed,  the 
lower  planks  running  in  the  direction  of  the  road,  and  the  upper  ones 
across  it,  have  been  found  to  answer  vei^  well  as  a  sort  of  a  floating- 
road.  A  contractor  on  the  Ejiox  and  Lmcoln  railroad  in  Maine  hi 
recently  encountered  a  quicksand  into  which  he  has  sunk  pile  upon  pile 
to  the  depth  of  one  hundred  and  forty  feet,  and  no  indications  ef  a  baid 
substratum  are  yet  apparent. 

PLAl^  ROADS. 

iPlank  roads  have  been  so  univenmlly  unsatisfactory  that  valuable 
space  need  not  be  occupied  with  direci:ions  for  their  construction. 

I.  A.  Lewis,  of  Howard  County,  Missouri,  says  that  a  plank  road  was 
consti'ucted  in  that  county  twenty-six  aodles  in  length,  costing  f  100,000; 
but  it  has  long  since  been  abandoned.  Numerous  instances  may  be  cited  of 
their  failure  from  all  parts  of  the  countiy.  but  not  one  in  which  they  hare 
been  a  success.  A  plank  road  is  a  gooa  road  when  in  proper  condition, 
and  may  be  a  necessary  kind  in  some  districts  of  the  country ;  hence 
it  may  be  well  to  state  that  it  is  claimed  that,  by  steaming  the  planfc 
and  charging  them  with  creosote,  costing  about  eight  dollars  per  tboa 
sand  feet,  board  measure,  their  durability  will  be  doubled. 

THE  LONGITTJDINAIi  GRAT  E  FOB  A  BO  AD. 

There  is  perhaps  no  branch  of  the  subject  under  consideration  whicbj 
demands  more  attention  by  the  engineer  than  that  of  the  reduction  o> 
road  grades  to  the  minimum  under  aD  practicable  circumstances.  ^^ 
can  better  afford  to  increase  the  length  of  a  road  considerably  than 
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{sin  grades,  in  places,  so  heavy  tliat  a  team  is  unable  to  haul  more, 
an  half,  or  perhaps  one-quarter,  the  load  it  can  on  all  the  remainder' 
it.  Eoads  which  are  steep  in  the  line  of  their  axis  are  not  only  more 
vere  on  teams,  but  they  are  dangerous,  and  much  more  expensivie  to 
iep  in  repair.  Various  opinions  have  been  expressed  by  engineers  and 
sayists  on  this  subject.  Mr.  H.  F.  French,  of  Boston,  Massachusetts, 
a  very  able  paper  on  roads,  contained  in  the  report  of  this  Depart- 
ment for  1866,  says :  "In  view  of  every  consideration,  except  drainage, 
le  level  line  is  probably  the  best ;  but,  as  drainage  is  essential,  and,  as  mil 
B  seen  when  we  come  to  consider  the  construction  of  roads,  it  is  desira- 
le  to  make  them  as  flat  as  possible  transversely,  a  slight  slope  in  the 
tngth  of  them  is  found  expedient.  This  slope  should  be  one  in  two 
ondred.  which  is  sufficient  for  drainage  without  injury  by  washing,  and 
Ids  httle  to  the  draught 

A  grade  of  one  in  two  huiidred  is  a  very  desirable  one,  so  far  as 
raught  is  concerned,  but  it  is  neafer  level  than  is  practicable  on  any 
)nsiderable  proportion  of  our  country  roads ;  and,  as  regards  drainage, 
will  be  of  little  service.  Much  lateral  slope  is  objectionable,  but  we 
9  not  consider  that  a  slope  of  one-quarter  of  an  inch  to  one  foot  is  so,- 
hile  it  is  sufficient  to  pro\ide  lateral  drainage,  which  is  more  efficient 
\Mk  longitudinal  drainage.  The  widest  track  of  country  wagons  does 
)t  exceed  five  feet^  and,  with  a  slope  of  one  quarter  of  an  inch  to  one 
•ot,  the  difference  m  the  height  of  the  wheels  when  the  vehicle  is  on 
le  side  of  the  road,  is  but  one  and  a  quarter  inch,  and  this  is  reversed 
I  retoming.  It  often  occurs  in  rural  districts  that  it  is  practicable  to 
rive  a  large  proportion  of  the  distance  on  the  summit  of  the  road  bed, 
here  the  vehicle  will  be  on  a  level.  It  is  next  to  impossible  to  prevent 
lad  surfaces  from  rutting  to  some  extent,  and  a  "  slope  of  one  in  two 
andred"  only,  while  it  is  so  gentle  that  there  will  be  no  tendency  to  wash, 
in  certainly  keep  surface  water  on  the  road-bed  so  long  that  much  of 
will  be  absorbed,  which  may  be  avoided  in  lateral  drainage,  without 
(jmy  to  vehicles,  displacement  of  lading,  or  inconvenience  to  passen- 
sra.  It  is  not  practicable  to  give  a  rule  for  the  exact  amount  of  longi- 
idinal  grade  of  roads,  as  they  are  affected  by  so  many  circumstances, 
rimarily  the  best  provision  for  business  traffic  should  be  considered 
iramount  to  all  else,  yet  this  has  often  to  be  modified  by  local  ctrcum- 
anoes,  whether  in  regrading  old  roads  or  in  locating  new  ones.  In  the 
ter,  if  the  locality  is  mainly  unsettled,  and  the  probabilities  are  that 
ie  building  sites  will  be  most  i)opular  near  the  summits  along  the  line 
t  the  projected  road,  the  engineer  should  prospect  contiguous  lands, 
Dd  80  modify  the  route  that  the  necessary  laterals  may  connect  with 
le  road  by  grades  that  shall  be  easy,  safe,  and  inexpensive. 
There  has  been  a  very  general  and  striking  change  in  the  taste 
vinced  in  locating  rural  homes,  country  seats,  and  farm  buildings,  of 
^,  to  provide  for  which  a  corresponding  change  in  the  roads  by  which 
key  are  to  be  reached  has  become  indispensable.  Formerly,  the  jwjiular 
ite  for  rural  buildings  was  under  the  lee  of  elevated  ranges  of  land, 
ear  the  streams,  or  springs  at  the  base  of  hills,  to  accommodate 
Mch  the  public  roads  generally  traversed  the  banks  of  streams,  in  which 
ftsition  the  drainage  of  all  the  high  lands  must  pass  under  or  over  them, 
he  advantages  of  the  modem  system  are  numerous,  and  the  disadvan- 
ges  few.  The  salubrity  of  the  high  sites,  the  more  extensive  and 
easant  view  secured  from  the  buildings,  as  well  as  from  the  summit  or 
le  lull-side  road  by  which  the  builduigs  are  reached,  the  reduction  of 
«t  of  construction  and  maintenance  of  such  roads,  the  superiority  of 
e  grade  generally  obtainable,  as  compared  with  those  along  the  streams, 
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and  the  greater  feasibility  of  securing  dryness  about  the  buildings,  as 
well  as  of  beautifying  the  landscape  in  their  vicinity,  are  among  the 
most  prominent  advantages  of  the  modem  selections  over  the  primitive. 
Some  have  urged  as  objections  to  the  high  sites,  that  they  are  bleak  and 
cold,  and  that  water  is  not  convenient.  The  former  objection  is  fiilly 
met  in  the  modern  improved  methods  of  building,  and  of  economically 
generating  and  circulating  heat  j  while,  by  the  use  of  improved  hydraulic 
apparatus,  the  supply  of  water  is  made  ample,  and  luxuries  unknown  in 
the  old  system  are  fuUy  enjoyed. 

Where  objectionable  grades,  say  of  ten  feet  to  one  hundred,  the  hea?- 
iest  that  should  ever  be  tolerated,  are  unavoidable,  the  following  instrnc- 
tions  for  construction  and  repair  should  be  observed :  Avoid  short  curves 
in  the  road;  make  the  bed  wider  on  the  hills  than  on  the  plains,  and 
especially  in  the  curves.  If  the  road  runs  along  the  side  of  a  dope, 
grade  the  surface  of  the  bed^  so  that  all  water  falling  on  it  shall  be  cast 
to  the  gutter  on  the  upper  side,  as  there  is  great  danger  of  accident  in 
icy  times,  if  any  portion  of  the  bed  has  a  lateral  slope  with  the  hillside. 
On  such  road  provide  low  water  bars  across  the  road  at  intervals  of  thirty 
to  forty  feet.  These  bars  should  be  placed  obliquely,  and  should  discharge 
all  the  water  in  the  gutter  on  the  upper  side.  If  the  gutter  is  disposed  to 
wash,  it  should  be  paved,  and  the  curb  of  the  pavement  on  the  road  side 
set  so  low  that  water  from  the  road-bed  may  flow  into  the  gutter  the 
entire  distance  from  bar  to  bar,  instead  of  being  required,  as  is  frequently 
the  case,  to  flow  in  the  ruts  of  the  road-bed  until  it  reaches  the  bar. 
which  it  often  overflows  and  washes  away  continuing  to  flow  on  theroac: 
until  dangerous  gullies  are  cut,  requiring  much  expense  to  repajj 
them.  K  the  hill  is  long,  say  one-fourth  to  half  a  mile,  IJie  water  shoi  * 
be  carried  across  the  road  in  culverts,  one  hundred  to  one  hundred 
fifty  feet  apart.  The  best  and  cheapest  common  road  culvert  may 
made  of  hard-burned  terra  cotta  pipes.  On  hilly  roads  they  axe 
required  of  more  than  eight  to  ten  inches  caliber.  These  pipes  need 
sleeves,  or  beUs,  nor  any  cementing  of  the  joints;  and  are  less  expensi 
than  the  common  stone  culvert,  even  where  the  stones  are  at  hand, 
capacity  of  the  pipes,  owing  to  the  smoothness  of  their  interior  surface^ 
is  much  greater  than  that  of  a  stone  culvert  of  the  same  area  of 
section.  The  pipes  should  be  burned  like  hard,  red  briok,  and  are 
as  durable  as  granite.  The  pipe  culvert  should  receive  the  water 
a  shallow  weU,  walled  up  with  stones  or  bricks.  This  weU  should  be  i 
the  line  of  the  gutter  on  the  upper  side  of  the  road.  The  water  from  * 
gutter  should  fall  into  the  weU  over  a  flag  on  the  wall  of  the  weU,  a 
between  two  side  walls,  carried  up  with  the  other  walls  to  a  height 
ficient  for  a  proper  opening,  when  the  well  and  the  opening  in  the  up[ 
side  should  be  covered  witii  a  strong  flag.  This  flag  should  overlap  thi 
inner  face  of  the  wall  of  the  well  at  the  opening,  at  least  one  foot,  ' 
animals  may  not  step  into  tiie  well.  This  arrangement  makes  the  up 
end  of  the  culvert  sightly,  secure,  and  free  from  all  dangerous  effeci 
The  trench  in  which  the  pipes  are  laid  should  have  a  faU,  so  that  th 
water  from  the  culvert  may  be  discharged  upon  a  natural  surface,  as 
will  bo  less  liable  to  gully  it  than  an  artificial  bank. 

STONES  ON  EAEXn  AND  GEAVEL  EOADS. 

In  preparing  earth  and  gravel  road-beds,  aU  small  stones,  down 
half  the  size  of  a  hen's  eggy  should  be  removed  from  the  surface  soil, 
the  tendency  is  for  them  constantly  to  work  up  to  the  surface,  wh( 
they  are  injurious  to  the  feet  of  tiiQ  horses,  and  to  vehicles,  wear 


^ 


^  a  «  t-  rt 


it 


9i 


•^  —  ^*    S  •♦*   «     I 


ST?  «8>"- 


b     > 


^    H  "  2  S 
5«  §  ao  ©  e3 


«  .®  p   .5 


g«fc>i5      |©3S3S 


E 


T ^. 


1 


ri^;r 


lVx2F 


In 


*^  r" 


(9) 


<5) 


n 


^ 


^/Nl 


^^t::^ 


-•^.y^ 


•--J 


.^JT 


^ 


<-5;^-> 


COUNTBT  ROADS  AND  ROAD  LAW&  361 

break  the  lading,  and  destroy  the  road.    The  wheel  of  a  loaded  vehicle, 
falling  fix)m  a  stone  over  which  it  has  rolled,  even  if  it  is  not  more  than 
two  inches  in  height,  will  injnre  a  road  surface  more  than  the  natural 
rolling  wear  on  a  smooth  surface  in  ronning  a  mile.    The  same  may  be 
said  of  the  effect  of  loose  stones  on  a  maeadamized  road,  only  that  the 
damage  to  the  latter  is  more  serious  than  to  the  earth-road  surfaces, 
which  will  in  some  degree  repair  themselves ;  but  the  displaced,  macadam- 
izing material  is  strewed  ui)on  the  surface  of  the  road,  greatly  increas- 
ing the  eviL    Next  in  importance  to  drainage  is  the  removal  of  loose 
stones  from  the  surface  of  the  road,  and  the  best  and  cheapest  mode  in 
thns  clearing  earth  and  gravel  roads  is  to  run  the  rut  scraper  or  grader 
over  the  road,  oommenclng  at  each  margin  with  the  scraper,  so  set  that 
the  surplus  earth,  stones,  &c.,  will  be  continally  deposited  toward  the 
center  of  the  road.    Having  parsed  the  scraper  over  the  entire  surface, 
by  passing  up  one  side  and  down  the  other,  all  the  small  stones  to  be 
removed  will  be  depodted  in  a  narrow  row  on  the  middle  of  the  road- 
bed, jfrom  which  they  may  be  rapidly  gathered  by  the  use  of  the  malle- 
able cast-iron  coal-scoop,  which  being  latticed  allows  the  earth  and 
gravel  to  fall  through.   Loose  stones  may  thus  be  removed  from  the  sur- 
fiace  of  earth  and  gravel  roads  at  perhaps  one-tenth  the  cost  of  hand- 
picking,  and  all  ruts  filled  at  the  same  time.    The  loose  stones  on  mac- 
adamized roads  should  be  frequently  picked  off,  and  the  side  tracks  kept 
in  order  by  the  use  of  the  grader,  as  above  described. 

Great  advantage  and  economy  result  from  passing  the  rut  scraper  over 
earth  and  gravel  roads  as  soon  after  every  rain-fall  as  the  soil  becomes 
dry  enough  to  flow  before  the  scraper,  and  readily  fall  into  the  ruts  and 
depressions  in  the  road  surface.  Where  water  is  allowed  to  stand  until 
evaxK)rated  from  the  ruts,  large  and  frequently  dangerous  mud-holes  are 
the  consequence;  and  as  they  are  generally  repaired  by  casting  in  stones, 
small  and  large,  the  road  is  made  worse,  instead  of  better.  Mud-holes 
in  roads  are  striking  examples  of  a  verincation  of  the  adage  that  "pre- 
Tention  is  better  than  cure  j'^' and  prevention  can  be  effected  in  the  most 
simple  and  economical  manner,  by  the  use  of  the  rut  scraper.  If  taken 
in  time,  it  is  rarely  necessary  to  haul  soil  for  repairs,  that  removed  by 
the  scraper  from  the  moxgins  of  the  ruts  generally  being  aU  that  is  re- 
quisite to  raise  the  depressions  to  the  proper  grade. 

The  objectionable  course  of  conveying  surface  water  across  roads  on 
tlie  surface,  instead  of  by  the  use  of  a  proper  culvert,  is  common  in  all 
parts  of  the  country,  even  on  macadamized  roads  charging  heavy  tolls. 
Xhe  damage  annually  done  to  teams  in  such  cases  is  more  than  the  cost 
of  a  culvert.  These  water  crossings  are  often,  in  winter,  a  sheet  of  ice 
ten  to  twenty  feet  in  length  and  as  wide  as  the  road,  in  crossiag  which 
teams  are  often  seriously  injured  by  slipping. 

WATEK  FOE  TEAMS. 

It  is  a  matter  of  so  great  importance  that  a  fuU  supply  of  water  by 
the  roadside  be  provided  for  teams,  at  intervals  of  at  least  an  aver- 
age of  five  miles,  that  the  subject  should  no  longer  be  neglected,  but  a 
provision  for  securing  a  supply  should  be  made  in  the  county  road  laws. 
Except  in  very  flat  (fry  countries,  it  is  generally  practicable  at  trifling 
<5o8t  to  arrange  water  troughs  at  proper  intervals,  so  that  water  will  flow 
in  and  out  perpetually.  The  supply-pipe  should  always  be  inserted  into 
the  bottom  of  the  trough,  and  not  rise  much  above  the  surface  of  the 
^ater  when  the  trough  is  full;  for,  if  it  does,  the  water  is  apt  to  be  blown 
^bout  and  to  freeze,  so  as  to  make  the  approach  to  the  trough  danger- 
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ous.  If  the  water  is  received  at  the  bottom  of  the  trough,  and  the  over- 
tlow  is  taken  from  near  the  supply,  in  a  pipe  to  a  culvert,  there  will  be 
no  ice  about  the  trough.  The  supply-pipe  should  rise  about  half  an  inch 
Tibove  the  level  of  the  water  in  the  trough,  so  as  to  form  a  drmking 
lountain  for  teamsters  and  travelers.  In  the  heat  of  summer,  teams  will 
instinctively  hurry  their  pace  as  they  approach  these  grateful,  thi^8^ 
flaking  stations,  and  their  comfort  will  be  promoted  to  a  degree  that 
will  well  compensate  for  the  outlay.  The  temperature  of  water  standing 
in  jv  trough  exposed  to  the  sun  is  more  wholesome  for  working  teams 
than  that  from  cold  wells. 

WATER  BAES. 

Tlie  puipose  of  the  bar  is  to  cast  the  surface  water  from  the  road  to 
the  side  or  sides  before  it  has  accumulated  in  such  amount  as  to  cut  the 
ruts  into  gullies.  When  the  surface  of  the  road  has  a  slope  to  both 
sides,  the  bars  should  be  placed  opposite  each  other  in  the  form  of  an 
obtuse  V.  The  bottom  of  the  V  should  be  up  the  grade.  There  should 
be  no  gutter  excavated  in  the  road  surface  on  the  upper  side  of  the  ban, 
but  the  bar  should  be  raised  slightly  above  the  road  surface.  No  itones 
or  timbers  should  be  used  in  the  bars;  good  gravel,  where  obtainable, ia 
the  best  material.  If  the  bars  are  placed  as  near  each  other  as  th^ 
should  be  on  the  heavy  grades,  the  highest  portion  of  the  bars,  that  is, 
at  the  margins  of  the  road,  need  not  be  more  than  three  inches  above 
the  level  of  the  surface  of  the  road.  On  newly  constructed  roadi, 
whether  of  broken  stone,  earth,  or  gravel,  the  water  bars  need  freqnait 
and  particular  attention  until  they  become  firm  ;  in  fact  there  is  nop* 
tion  of  the  road  that  will  give  a  better  return  for  the  required  outlay  o(| 
of  labor  than  the  water  bars. 


SHELL    HOADS. 

A  pleasant  and  durable  road  for  ordinary  light  country  travel  maybe 
ma<le  on  a  properl^y  drained  foundation,  by  applying  shells  to  the  depAi 
of  about  eight  inches,  with  a  lateral  surface  grade  of  a  quarter  of  an  inckj 
to  the  foot,  but  not  sufficiently  durable  to  be  profitable  for  heavy  traffidj 
A  few  years  since,  one  of  the  main  macadamized  turnpikes  leading  orti 
of  Baltimore  was  repaired  over  a  section  of  about  half  a  mile  in  lengti,  i 
by  dressing  the  stoned  road  with  shells,  applied  about  six  inches  ui| 
thickness.  The  solid  bed  of  stones  underneath  and  the  heavy 
on  the  surfaco  soon  ground  the  shells  to  powder,  and  when  wet  it 
a  bed  of  thin  lime  mortar,  two  to  four  inches  in  depth,  which  was  8^ 
objectionable  that  the  company  were  obliged  to  scrape  up  and  haul  (0\ 
the  whole  mass  in  less  than  two  years  after  the  shells  were  applied; 
The  circumstances  described  were  particulary  unfavorable  for  shells,  aa^ 
a  test  of  their  durability.  The  wear  upon  an  ordinary  carriage  road  in] 
private  giounds  is  not  usually  sufficient  to  reduce  the  shells  to  a  goodj 
road  in  many  years ;  hence  they  are  not  adapted  for  that  use,  A  sheBj 
surface  is  inclined  to  nit,  and  work  to  the  margins,  and  the  shells  araj 
very  difficult  to  move  so  as  to  repair  tlie  road  by  any  hand  procc»j^ 
while  by  the  use  of  the  grader,  they  may  be  readily  and  rapidly  leveled] 
in  the  construction  of  a  new  road,  or  regrd<led  when  displaced  by  weafcj 
An  fictive  man  with  a  pair  of  horses,  \vith  this  implement,  will  repair  t^| 
or  three  miles  of  shell  road  in  a  day,  which  would  require  the  labor  cft 
at  least  seventy -five  men  to  perform  in  the  same  time. 
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BOAD    GTTTTEBS. 

80  much  depends  on  the  propw  condition  of  the  side  gutters  for  the 
tliorough  maintenance  and  protection  of  the  road^  that  the  writer  has  been 
induct  to  give  this  branch  of  the  subject  special  attention,  and  to  test 
a  variety  of  plans,  in  the  hope  of  arriving  at  valuable  and  permanent 
improvement.  Having  realized  his  ftdlest  hopes  in  one  direction,  a 
detailed  description  of  the  aim  and  its  results  may  be  given.  Finding 
that  the  gutters,  from  the  perpetual  moisture  maintained  in  them,  Trere 
inclined  to  dog  with  rank,  aquatic  grasses,  he  sought  to  devise  a  plan 
to  prevent  the  difficulty.  The  course  pursued  was  to  pave  the  gutters 
vith  boulders,  set  in  about  eight  inches  of  washed  gravel,  and  when 
ttey  were  all  rammed  in  place,  the  gravel  was  swept  from  the  interstices 
between  the  stones,  to  the  depth  of  one  inch,  and  its  place  supplied  with 
heated,  dean  sand,  which  was  saturated  as  it  was  applied,  with  a  hot 
mixture  of  coal-tar  and  coal-tar  pitch,  two  parts  of  the  former  and  one  of 
tiie  latter,  filling  the  interstices  level  with  the  surface  of  the  pavement, 
producing  a  smooth  uniform  surface.  The  first  experiment  was  made 
about  twelve  years  ago,  and  has  proved  a  perfect  success,  the  effect 
being  to  prevent  the  growth  of  all  vegetation,  while  the  surface  being 
Bmooth  prevents  any  clogging  with  leaves,  dead  wood,  and  the  like. 
Another  valuable  result  attained  was  that  the  pavement,  being  made 
water-proof,  is  hardly  affected  at  all  by  frost,  keeping  its  place  much 
better  than  when  the  stones  are  set  in  gravel  alone,  in  the  ordinary 
manner.  This  concrete  dressing  is  not  adapted  to  use  in  gutters  where 
vehides  are  allowed  to  run  over  it,  particularly  in  cold  weather ;  but  it 
U  admirably  adapted  to  use  in  side  gutters  for  country  roads,  and  is 
greatly  superior  to  any  other  gutter  for  carriage  roads  and  walks  in 
private  grounds.  The  cost  is  about  two  cents  per  superficial  foot  more 
Uian  the  otdinaigr  stone-paved  gutter. 

COUNTBY  BOAD  ENGINEEBING. 

Soad  engineering  a^  a  profession  has  not  been  sufficiently  in 
lemand  in  this  country  hitherto,  to  enlist  the  attention  of  those 
possessing  experience,  skill,  and  a  thorough,  scientific  knowledge  oi 
Bie  subject.  The  engineering  of  new  roads  and  the  alteration  of  old 
:>ne8  have  generaUy  been  done  by  a  land  surveyor,  or  some  student  in 
railroad  engineering,  each  deficient  in  a  knowledge  of  the  important 
9rork  he  attempts  to  execute;  hence  the  defe<*.tive  character  of  most  of 
&ese  roads  thoroughout  the  country.  Not  until  the  professional  engineer 
sAall  receive  greater  encouragement  to  make  common  road  engineering, 
in  all  its  detaUs,  more  a  specialty.  wiU  it  be  more  skillfully  executed,  and 
Biis  encouragement  \\all  not  be  afforded  until  the  masses  are  made  more 
familiar  with  the  importance  of  the  subject. 

There  is  one  important  principle  in  road  engineering  that  should 
aJways  control  the  grade  of  a  road  as  far  as  practicable,  and  yet  it  is 
observed  and  acted  upon  only  as  the  exception  instead  of  the  rule.  It 
Ls  that  when  a  road  is  to  connect  two  points,  whether  terminal  or  intcr- 
Etiediate,  and  one  is  higher  than  the  other,  the  inclination  of  the  road 
should,  if  practicable,  continually  tend  upward  in  one  direction,  and  the 
Reverse  in  the  opposite.  Instead  of  this  we  have  examples  {\11  over  the 
^untry  where  there  is  a  descent,  a  fall  in  the  grade,  made  up  of  a  num- 
ber of  smaller  or  larger  hills,  from  the  low  to  the  high  point,  that  is 
hmlly  greater  than  the  actual  elevatioij  of  the  high  above  the  low  point. 
4  trifljiig  divergence  in  the  du-ection  of  the  road,  and  frequently  with 
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hut  a  sliglit  increase  in  its  length,  if  any,  will  almost  always  remedy 
ttds  great  defect :  so  that  a  team,  in  traversing  the  road  from  the  low  to 
the  high  point,  shall  have  but  little,  if  anything,  more  than  the  real  dif- 
ference in  the  altitude  of  the  two  points  to  overcome.  This  error,  if  cot- 
rocted  in  all  existing  cases  in  this  country,  would  be  of  incalculable 
advantage  to  the  community. 

WIDTH  BETWEEN  FENCES. 

It  is  important  that  the  width  of  a  road  between  fences  should  be 
ample  to  provide  the  material  required  in  construction  and  repair,  with- 
out endangering  the  fences  by  undermining  the  banks,  andalsotoleare 
a  gra<le  that  will  be  self-sustaming.  Greater  width  is  necessary  in  snoiiy 
districts  than  in  those  not  subject  to  blockade  from  this  cause.  In  the 
northern  portions  of  this  country  there  are  districts  where  the  cost  of 
keeping  roads  open  in  winter  exceeds  that  of  repairs  in  summer.  In- 
creasing the  width  between  the  fences  and  keeping  the  gutters  suitaWe 
for  the  use  of  sleighs  have  proved  to  be  the  most  efficient  remedy.  Hifi 
width  required  by  law  varies  in  tiiie  different  States  from  two  to  four  rods. 
In  the  opinion  of  the  writer  the  latter  width  is  not  too  great  to  be 
economical  for  highways  generally.  Walls,  close  fences,  or  dose  belts 
of  trees,  on  road  margins,  are  also  objectionable,  as  they  tend  to  block- 
ade them  with  snow,  ana  prevent  the  surface  from  drying. 

SHADE  FOR  ROADS. 

On  all  earth  roads  shade  is  objectionable  in  its  effects  on  the  sai£ace^ 
yet  it  is  admissible  to  provide  a  good  shade  with  deciduous  trees  on  the 
summits,  where  the  fullest  benefit  of  the  fanning  breeze  may  be  enjoyed, 
and  shade  will  bo  least  injurious.  The  effect  of  shade  on  stoned  roads. 
is  less  injurious  than  on  those  of  earth.  Abrupt  banks  or  dense  thicketB 
on  the  south  side  of  a  road-bed,  so  high  and  near  as  to  exclude  the  snn 
from  it  in  winter,  are  very  objectionable  and  dangerous,  as  such  portiotti' 
of  the  road  are  generally  icy,  when  the  remainder  is  fr^e. 

EXISTING  ROAD  LAWS. 

There  is  a  great  similarity  in  the  general  road  laws  of  the  differeol- 
States  pertaining  to  the  maintenance  of  county  roads,  the  tax  being 
generally  a  poll-tax  on  the  male  inhabitants  between  certain  agefl, 
though  in  some  there  is  a  trifling  levy  in  money.  The  levy  for  the  cort 
of  new  roads  and  bridges  is  usually  in  money,  on  all  the  taxable  pro- 
perty  in  the  rural  districts.  The  system  of  laoor-tax  and  of  selectinf: 
road  supervisors  alternately  throughout  the  districts,  to  direct  the  outiay 
of  such  tax,  regardless  of  qualification  or  fitness  for  the  work,  notwith- 
standing it  has  so  long  and  generally  prevailed^  is  everywhere  acknowl- 
edged to  be  very  defective  and  unprofitable  in  its  results. 

PROPOSED  SYSTEJiL 

I 

I 

AU  money  required  to  construct  and  maintain  the  roads  and  bridge! 
in  each  county  should  be  raised  by  le\^Tng  a  tax  in  money.    A  oomp^ 
tent  county  road  engineer  should  be  permanently  employed,  whoshofl 
have  the  entire  direction  of  all  construction  and  repairs  of  roads  ai .. 
bridges  in  his  district,  with  the  power  to  draw  on  the  treasury  for  thll 
necessary  means  to  meet  all  reasonable  requirements  in  defraying  th* 
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^oet  of  the  work  to  be  executed.  He  should  be  authorized  to  purchase 
IS  teams,  vehicles  and  implements  required,  th^  same  to  be  the  property 
if  the  coxmty,  and  to  employ  as  many  competent  foremen  as  required 
or  his  district.  They  should  have  charge  of  these  teams.  &c.,  and  have 
ower  to  employ,  control  and  discharge  the  number  of  laborers  directed 

0  be  employed  by  the  engineer.  The  foremen  i^ould  each  have  their 
3spective  districts  allotted  them  to  be  kept  in  repair.  The  engineer  and 
is  foremen  and  the  laborers  employed  should  be  required  to  devote 
leir  entire  time  to  labor  on  the  roads.  The  water  bars,  culverts, 
ridges,  and  gutters  should  be  examined  as  often  as  once  a  week,  and 

1  loose  stones,  and  other  surface  obstructions  removed.  Work  for 
pair  of  surfaces  should  be  constantly  pursued,  and  the  principal  amount 
'  material  required  on  the  eaxth  roads  should  be  applied  in  the  dry 
ason.  The  winter  i^ould  be  devoted  to  quarrying  stones  for  bridges, 
ilverts,  and  macadamizing,  and  in  raising  and  hauling  gravel,  and 
jpofiiting  it  where  it  may  be  readily  applied  at  the  proper  season.  With 
Lch  a  force  in  charge  of  the  roads  the  amount  and  quality  of  work 
:ecuted  would  be  more  than  double,  and  the  actual  tax  required  less 
lan  under  the  prevailing  system. 

OOST  OF  ROADS  AND  EXPENSES  OF  REPAIRS. 

According  to  all  the  returns  from  different  States,  the  average  cost  of 
instruction  of  gravel  roads  is  $2,241  per  mile,  and  the  average  annual 
fit  per  mile  for  repairs  is  $103.  It  appears,  from  the  reports,  that  only  a 
ay  few  of  the  roads  are  improved  by  a  gravel  bed,  and  neither  the 
idth  of  the  beds  so  improved  nor  the  quantity  of  material  applied  is 
ven.  We  may  reasonably  infer,  however,  that  neither  is  greater  than 
absolutely  required,  and  yet  we  find  the  cost  of  construction  per  mile 
►  range  from  $700  to  $4,000,  and  to  average  $2,241.  The  annual  outlay 
iT  mile  varies  ftt)m  $4  to  $200,  the  average  being  as  above  stated,  $103. 
By  reference  to  the  table  showing  the  cost  of  repairs  to  common  roads 
JT  mile  throughout  the  country,  we  find  it  to  vary  fix)m  $1  to  $59,  and 
le  general  average  is  $18  11  i)cr  mile. 

The  returns  show  that  the  average  cost  of  construction  of  macad- 
ized  roads  per  mile  is  $3,290,  and  it  varies  in  the  different  States  from 
wO  to  $6,33i5.  The  average  annual  cost  per  mile  for  repairs  of  mac- 
Uunized  roads,  as  reported,  is  $40,  varying  from  $10  to  $100  per  mile. 
The  average  cost  of  construction  of  plank  roads  per. mile  is  reported 
I  be  $3,000,  and  the  average  annual  cost  of  repairs  per  mile  is  $550. 
The  following  table,  compiled  from  replies  to  circular  issued  by  the 
epartment,  shows  the  average  annual  cost  per  mile  of  repairs  of  com- 
on  roads  in  the  respective  States : 


state. 


▼  York 

mrjentj 

uHachiuiett8'. . 
cdelalsid — 

chigan 

iiicoiisn 

[tnsjlvaziia — 

iuo 

mecticnt 

irHamiMhiit). 
RDont......  .. 

rjland 

iaware 


Cost 

p.  mile. 

121  89 

27  50 

59  16 

33  75 

S3  60 

24  70 

18  28 

40  00 

9  00 

16  00 

25  00 

11  00 

14  50 

state. 


Virginia 

KoHh  Carolina. 
South  Carolina. 

Gcor/ria 

Florida 

Alabama 

Mississippi. 

Louisiana 

ToxoB 

Arkansas 

Tennessee 

West  Virginia . 
Kentucky 


Cost 

p.  mile. 

16  00 

0  50 

1  00 

7  53 

18  00 

4  84 

8  00 

2  00 

7  95 

6  43 

17  00 

8  40 

13  57 

State. 


Missouri.. 
Illinois.... 

Indiana 

Ohio 

Minnesota 

Iowa 

Kansas 

Nebraska  . 

Utah 

Colorado  . . 
California . 
Nevada — 
Oregon 


Cost 
p.  mile. 


|10  59 
10  31 
38  28 
23  CO 
20  00 
20  00 
8  00 
5  00 
43  00 


23  00 
10  (»0 
25  00 
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BRIDaES. 

The  writer  has  observed  in  various  parts  of  the  country  coi 
errors  in  bridge  construction,  which  he  proposes  to  notice,  with  rei 
suggestions.  At  tiie  present  comparative  prices  of  wood,  stone  an 
in  Si  districts,  except  perhaps  on  extensive  prairies,  where  the  1 
two  are  very  scarce,  wood  and  stone  are  considered  so  much  d 
than  iron  that  they  are  generally  used.  Where  good  quarry  ston 
suitable  sand  and  lime  or  cement  are  conveniently  attainable,  th 
required  not  more  than  thirty  feet,  rock  foundations  for  the  abul 
within  reasonable  depth,  and  the  banks  of  a  proper  height,  the 
arch  with  stone  parapets  is,  x)erhaps,  as  economical  a  structure  : 
be  adopted.  Where  greater  spans  are  required,  and  the  banks  ai 
stone  abutments  and  well  constructed  frame  covered  bridges  are 
able.  Not  a  doubt  exists  of  the  economy  of  siding  and  roofing  \ 
bridges,  and  of  extending  both  over  the  abutments,  so  as  to  c5ffe< 
protect  from  rain  the  timbers  and  planking  at  these  points,  as  tl 
known  to  decay  first  when  not  protected.  There  is  a  firame  covered 
in  Harford  County,  Maryland,  which  was  built  more  than  fifty 
since,  and  is  still  safe. 

Among  the  errors  in  bridge  construction,  those  most  common  i 
iiVJudicious  distribution  of  material,  particularly  of  timber ;  the  en 
tion  of  the  water  way,  so  as  to  expose  the  superstructure  to  liab; 
be  swept  firom  the  abutments  ]  neglecting  to  bolt  the  supersti 
to  the  abutments;  laying  the  flooring  with  close  joints,  inst 
with  proper  openings^  to  prevent  water  from  standing  on  the 
using  perishable  varieties  of  timber,  and  even  allowing  th 
wood  to  be  used  in  part,  by  which  all  is  reduced  to  its  ephemera 
acter.  No  error  is  perhaps  more  common,  and  none  results  in  8( 
less  and  speedy  destruction  of  the  longitudinal  timbers  of  brid< 
the  want  of  attention  to  keeping  them  dry,  where  they  rest  on  th< 
ments,  and  especially  at  the  ends  where  tney  support  the  earth 
of  the  road-bed. 

The  durability  of  the  timbers  may  be  increased  by  introducing  i 
back  sill  and  short  light  joist  about  two  feet  in  length,  with  a  pb 
edge  resting  against  them,  to  support  the  filling  indei)endent 
main,  horizontal  timbers,  that  air  may  circulate  around  the  end 
by  covering  the  ends  of  all  timbers  resting  on  abutments  and  pier 
several  thickness  of  tarred  paper,  these  being  the  points  where 
often  destroys  when  the  other  parts  are  unaffected. 
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lomy  and  necessity  of  the  use  of  mineral  fertilizers  have  been 
nitted  and  are  now  so  generally  appreciated  that  it  is  deemed 
n  the  limits  of  this  article,  to  state  the  locality,  extent,  and 
he  wide-spread  and  liberal  deposits  of  mineral  manuies  in  the 
:ates,  with  some  analyses,  and  such  statistics  as  are  attainable, 
eir  accessibility  and  cost. 

tion,  in  its  widest  sense,  includes  two  processes :  1st,  supply- 
.  with  materials  intended  to  furnish  plant  food,  either  directly 
jring  available  substances  already  present ;  2d,  the  addition 
br  its  physical  effect  merely;  the  former  method  is  chemical, 
aechanical,  fertilization.  Lime  and  greensand  are  examples, 
leral  agents,  of  the  first  class ;  sand  and  clay  of  the  second, 
tents  supplied  to  the  plant  by  mineral  fertilizers  are  (omitting 
iportant,  and  those  existing  in  the  vegetable  but  in  extremely 
mtities)  lime,  soda,  potash,  and  acids  of  phosphorus  and  sul- 
tilizers  of  this  class,  then,  generally  speaking^  will  include 
a  capable  of  supplying  these  materials,  either  with  or  without 
r  mechanical  preparation  prior  to  admixture  with  the  soiL 
P  however,  the  number  of  substances  used  is  determined  by 
lents  needed  by  the  plants  cultivated  and  lacking  in  soils, 
:pense  of  obtaining  them  and  reducing  them  to  a  form  easily 
by  the  vegetable. 

Lstitutes  the  base  of  all  the  important  fertilizers  of  this  class 
ed  States,  excepting  the  greensand  marls,  of  which  the  New 
lation  is  the  type,  in  which  the  percentage  of  lime  is  so  small 
'  practically  be  left  out  of  consideration. 
le,  or  natural  stratified  carbonate  of  lime,  in  all  its  varieties, 
3  for  agricultural  purposes  wherever  it  can  be  economically 
prepared.*  This  preparation  consists  essentially  in  the  reduc- 
stone  to  a  finely  comminuted  state,  which  is  usually  accom- 
burning.  In  districts  where  fuel  is  scarce  and  water-power 
amping  or  grinding  may  be  found  more  economical,  though 
t  will  be  slower  in  its  action ;  and,  lacking  the  causticity  of 
e,  will  not  aid  so  effectually  in  the  decomposition  of  organic 

re  of  magnesia  with  lime  is  not  now,  as  once,  beUeved  to  be 
'  the  fertilizing  power  of  the  latter,  I)olomites  and  dolomitic 
accordingly  tiiud  a  place  among  mineral  manures ;  but,  fi*om 
osition,  are  necessarDy  less  efficient  than  the  purer  lime- 

of  lime,  gypsum  or  plaster,  has  a  well-established  and  high 
J  fertilizing  agents,  furnishing  to  the  soil  sulphuric  acid,  in  a 
milable  form,  as  well  as  lime ;  and,  though  not  widely  dissem- 
its  in  large  quantities,  so  as  to  be  cheaply  obtainable  at  most 

:e  of  lime  is  found  in  iwmy  natural  forms.  The  shell  beds, 
marls  contain  it ;  and  one  or  two  veins  of  almost  pure  apatite 
opened.    The  fossil  excrement  of  marine  animals,  known  as 
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coprolites,  is  very  rich  in  phosphate  of  lime^  and,  although  not  I 
in  great  mass  in  the  United  States,  forms  an  important  part  of  ma 
the  richest  marls  of  the  south.  By  far  the  most  import£uit  son] 
this  material,  however,  is  the  recently  discovered  deposit  of  Soutb 
olina.  While  lime  may  be  considered  the  base  of  IMs  fertilize 
donbtedly  its  most  important  ingredient  is  its  phosphoric  acid. 

The  term  ^^marl"  having  so  many  and  such  different  signification 
pendent  upon  local  usages,  as  well  as  the  various  classifications  of 
tific  geologists,  it  is  highly  desirable  that  it  should  be  limited  to 
specific  fertilizing  material  or  class  of  materials,  rather  than,  as  m 
made  to  include  deposits  as  far  apart  in  their  chemical  constitutio 
value  as  in  their  period  of  formation.  At  least,  when  used,  it  s 
be  so  qualified  as  to  radicate  the  mineral  species  to  which  the  subs 
belongs. 

The  marls  of  the  United  States  may  be  divided  into  argilla 
glauconitic  or  greensand,  and  calcareous.  Argillaceous  marls  i 
comparatively  Ettle  agricultural  value,  if  we  consider  their  chc 
constitution  only,  consisting  mainly  of  clay  and  sand,  with  a  ti 
percentage  of  lime.  There  are  circumstances,  however,  as  before  a] 
to,  in  which  they  may  become  true  and  valuable  fertilizers.  Glauc 
marls  indude  the  greensands  of  Kew  Jersey,  Delaware,  and  Mari 
and  a  few  localities  further  south.  They  are  dex)endent,  for  their  ] 
of  permanent  beneficial  action,  upon  the  potash  and  phosphoric 
they  contain.  Full  analyses  of  these  deposits  will  be  found  in  the  i 
of  the  chemist. 

Calcareous  marls  are  the  ddbris  of  countless  successive  generati 
life,  the  remains  of  which  may  or  may  not  be  recognizable,  accc 
to  the  amount  of  pulverization  and  attrition  they  have  undergone 
the  motion  of  the  water  m  which  they  were  deposited,  and  tiie  i 
quent  conditions  to  which  they  have  been  exposed.  These  de] 
range  in  time  from  the  cretaceous  epoch  of  geologists  to  the  presei 
and  are  oven  now  in  process  of  formation  both  in  marine  and  i 
waters.    They  are  found  in  greatest  amount  in  the  tertiary  strata. 

The  foregoing  account  of  the  origin  of  marl  applies  with  equal 
to  most  of  the  Umestones.  Marls,  however,  are  generally  understc 
be  friable  to  a  considerable  extent,  andtMs,  together  with  the  fact 
many  of  the  marls  retain  a  sensible  proportion  of  organic  matter 
stitutcs  a  line  of  distinction  between  the  two.  This  line  is  one. 
ever,  often  hard  to  draw;  for,  if  it  is  trtie  that  even  the  hard  ana 
talline  limestones  are  but  the  result  of  various  forces,  as  heat  and 
sure,  acting  upon  sedimentary  strata  containing  organic  remains 
evident  that  there  may  be  all  grades  of  consoli&tion  and  homogc 
according  to  circumstances. 

The  physical  character  of  calcareous  marls  varies  with  the  ch 
animals,  remains  of  which  form  their  active  ingredient,  and  the  st 
preservation  of  thfe  latter;  and  tlieir  agricultcural  value  varies  wit 
proportion  of  iuert  matter  they  contam,  and  which  Irequently  fo: 
matrix  for  the  shells  and  other  organic  formations. 

The  deposits  known  as  pond  marl,  or  sometimes  as  shell  marl,  i 
in  our  lakes  and  ponds,  or  upon  their  former  sites,  and  often  under  pei 
plain^  by  their  formation,  which  may  be  watched  in  all  stages,  the 
of  ongin  of  the  greater  part  of  the  calcareous  group.  Water  coi 
ing  carbonic  acid  is,  under  pressure,  a  solvent  of  carbonate  of 
from  which  the  microscopic  testaceous  ftnimal^  inhabiting  such  "i 
by  absorption  and  secretion, form  theu:  shells;  and,  dying,  these  a 
posited,  either  to  accumulate  in  vast  masses,  or,  if  the  water  i 
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sufficiently  charged  with  lime,  to  be  redissolved,  reabsorbed,  and  to  suj> 
ply  new  generations  with  covering. 

Any  excess  of  carbonate  of  lime  in  the  earth  is  absorbed  in  the  pas- 
sage of  the  water  throngh  it ;  and  thus  dei)Osits  of  this  kind  form  chiefly 
in  limestone  regions. 

hi  some  loc^ties  a  process  similar  to  the  foregoing  has  caused  the 
foimation  of  large  beds  of  silicious  mail,  so  called.  Various  species  of 
phytozoa— organisms  occupying  the  border  between  the  animal  and  the 
Testable  kingdom,  and  in  spite  of  many  attempts  to  locate  and  classify 
them,  not  yet  definitely  assigned  to  either — possess  a  shell  or  skeleton 
of  silica.  These  accumulate,  as  in  the  case  of  the  testacea,  and  like  the 
calcareous  pond  marls  are  both  fossil  and  recent.  The  beds  underlying 
Bichmond,  Virginia,  are  of  the  former  character. 

Sihcious  marl,  being  a  fertilizer  only  in  the  sense  that  fine  sand  is, 
namely,  a  physical  amendment,  wiU  not  be  further  noticed ;  as  it  is  now 
belieyed  that  all  soils  contain  sufficient  silica  to  supply  the  wants  of  plant 
life,  and  only  require  assistance  in  rendering  it  soluble. 

Pond  marl,  from  its  friability,  minute  division,  and  superficial  loca- 
tion, is,  in  districts  where  it  can  be  had,  the  cheapest  and  best  of  the 
purely  calcareous  manures.    It  may  be  applied  as  extracted  or  in  a 
;  calcined  condition.    In  some  localities  large  amounts  of  this  marl  are 
manufactured  into  lime. 

The  recent  calcareous  tufa,  travertin  or  calcareous  sinter,  formed  by 

:  the  precipitation  of  carbonate  of  lime  direct  &om  its  solution  in  water 

when  exposed  to  the  air,  is  often  called  marl.    It  is,  however,  a  true  and 

:  pure  limestone ;  and,  physically  much  resembling  the  pond  marl,  is  for  the 

8ame  reasons  a  cheap  and  ready  fertilizer. 

Few  States  having,  as  yet,  been  throughly  surveyed  with  reference  to 
theli  agricultural  and  their  geological  character  and  economical  re- 
sonrces,  statistics  are  necessaiSy  incomplete,  and  much  fuller  for  some 
re^ons  than  for  others  of  perhaps  equal  importance.  The  object  of  this 
article,  however,  being  as  much  to  point  out  deficiencies  as  to  present 
Uie  results  of  investigations  already  undertaken,  such  information  as 
h  accessible  will  be  presented,  in  the  hope  that  those  interested  may  be 
i  indoced  to  communicate  more  complete  and  recent  information. 

If  the  recent  discoveries  on  the  southeastern  coast  may  be  taken  as 
|ui  indication  of  what  is  to  follow,  the  field  of  research  is  indeed  an 
inviting  one. 

The  older  calcareous  formations  of  the  Atlantic  States  constitute  a 
belt  of  considerable  breadth,  coinciding  nearly  with  the  great  eastern 
moontain  chain  of  the  continent,  and  having  numerous  ofishoots  and 
local  outcrops,  at  greater  or  less  distances  from  the  main  range.  (See 
map.)  In  the  eastern  States  the  limestones  belong  to  the  so-called  Azoic, 
rsnd  to  the  Lower  and  the  Upper  Silurian  formations;  in  other  words, 
the  earlier  geological  ages,  The  limestone  of  the  Upper  Silurian  enters 
Maine  from  New  Brunswick  on  the  northeast ;  while  the  same  together 
with  the  Lower  Silurian  (Trenton)  appears  in  the  mountains  of  Veinnont. 
Bxtending  along  the  east  line  of  New  York,  and  approaching  somewhat 
near  the  coast  in  northern  New  Jersey,  tne  limestone  belt  described 
pass^  through  Western  Virginia,  North  Carolina,  and  northern  Geor- 
gia to  its  southern  limit  in  northern  Alabama. 

The  newer  calcareous  rocks  and  deposits  belong  either  to  the  Carbon- 
|i£m>us,  the  Cretaceous,  or  the  Tertiary  formation.  The  Carboniferous 
^limestone  appears  in  Pennsylvania,  and,  lying  west  of  and  parallel  to 
fthe  Silurian,  is  traceable  to  the  same  distance  southwest,  occasionally 
i  being  found  in  or  east  of  tiie  tract  occupied  by  the  older  rocks. 
24 
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Limestone  of  the  Gretaceons  epoch  of  the  States  under  consideration 
is  found' in  Georgia  only,  the  formation  being  represented  further  north 
by  the  greensand  marls.  These  marls  in  New  Jersey,  Delaware  and 
Maryland  lie  next  to  the  Tertiary,  but  further  inland,  and  outcrop  irreg- 
ularly, but  in  a  general  direction  easily  traced,  through  the  latter,  along 
the  wnole  Atlantic  coast. 

The  Tertiary  formation  occupies  a  belt  of  very  gradually  increasing 
width,  extending  from  southern  Kew  Jersey  to  and  including  Florida, 
separated  firom  the  limestone  range  by  gneiss,  slates,  and  sandstooes, 
over  a  wide  area.    In  the  tertiary  are  found  large  and  numerous  beds 
of  shell-marl  and  limestone,  the  latter  invariably  the  result  of  consolidft-     . 
tion  and  cementation  of  the  former.    In  these  deposits  the  shells  are  A 
frequently  almost  unchanged  either  in  appearance  or  chemical  composi-   I 
tion.  # 

At  many  points  on  the  coast  is  found  a  still  more  recent  fonnatioii,  m 
the  Quartemary  or  Post-Pliocene.  This  is  the  locality  of  the  Sooth  f 
Garolina  phosphates.  ^ 

Having  thus  indicated  the  general  topography  and  geological  charac- 
ter of  the  mineral  fertilizers  of  the  Atlantic  States,  the  speciHc  localities 
in  each  State  will  now  be  noticed. 

MAHOfi. 

Maine  is  well  supplied  with  limestone  of  good  quality,  and  so  distrib> 
uted  through  the  State  as  to  be  readily  available.    With  the  exceptaoB 
of  the  calcareous  beds  of  the  Lower  Helderberg  of  northern  and  of  east* 
em  Maine,  which,  as  before  mentioned,  is  continuous  with  that  of  Kef  h 
Brunswick,  the  limestone  of  Maine  is  or  the  azoic  age,  and  of  crystallioe  £ 
or  saccharoid  texture.    The  largest  outcrops  of  this  rock  are  in  thei^  i 
counties  of  Knox  and  Waldo,  and  have  long  been  worked  for  lime,  for^  - 
many  years  supplying  the  greater  part  of  the  lime  used  in  the  eastern 
Stettes.    The  convenience  of  access  to  the  main  quarries,  those  of  Thomas- 
ton,  and  the  excellence  of  the  lime  there  manufactured,  very  early 
created  a  large  demand,  which  still  continues. 

The  beds  lyin^  immediately  upon  the  Eeag  River,  Knox  County,  are 
strongly  dolomitic.  The  beds  of  Waldo  Gounty  are  located  in  its  south- 
ern pai  t,  and  have  been  largely  worked.  Numerous  small  outcrops  are 
found  in  York,  Oxford,  and  Androscoggin;  and  in  Franklin,  Somerset, 
and  Kennebec  the  beds  are  not  only  numerous  but  extensive.  In  south- 
em  Sagadahock  several  localities  of  the  rock  are  reported ;  also  in 
southern  Aroostook  and  Lincoln,  and  in  Penobscot  Gounties.  In  Han- 
cock Gounty  the  rock,  so  far  as  examined,  seems  to  be  so  altered  as  to 
be  of  little  economic  value. 

The  Helderberg  limestone  of  northern  Aroostook,  northern  Penob- 
scot, eastern  Washington,  and  central  Piscataquis  probably  underlies 
a  large  extent  of  country,  but  has  not  yet  been  thoroughly  examined. 
This  rock  has  been  manufiEictured  into  lime  to  only  a  limited  extent;  its 
product,  however,  is  of  good  quality.  Thorough  analyses  of  the  lime-rocks 
of  Maine  are  not  accessible.  The  percentage  of  carbonate  of  lime  in  a 
few  specimens  is  as  follows : 


Oxford  County 

ADdrn«wM)peln  County 

Frauklio  County 

Somerset  County,  highest.'... 
Kennebeo  County,  average.. 
Penobiicot  County,  highest... 
Piacfttaquis  Count^,  averago. 


MINEBAL  FEBTILIZEB8  OF  THE  ATLANTIC   STATES. 


371 


axmratiToly  fefw  localities  of  pond-marl  are  reported  in  Maine ;  but 
t;heir  distribution,  and  Uie  geolo^cal  character  of  the  State,  it  is 
ble  that  many  others  exist.  Near  Ambejijis  Lake,  Piscataquis 
:y,  and  in  Limerick.  York  County,  are  large  and  easily  worked  de- 
,  the  Limerick  marl  lying  under  peat.  Beds  are  reported  at  sev- 
K)ints  in  Hancock  and  Washington.  In  the  former  county  these 
A  special  value  from  the  lack  of  limestone  of  good  quality.  Marl 
nd  in  Oxford  and  Franklin  also ;  though  of  the  Oxford  marls  one 
t  least,  that  near  Brownfield,  is  purely  silicious.  Lai'ge  deposits 
id-marl  are  suspected  to  exist  in  the  county  of  Aroostook ;  and  a 
ftTO  already  been  opened,  from  one  of  whidi  the  marl  was  obtained 
ich  the  following  is  an  analysis : 
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NEW  HAMPSmBB. 

limestone  of  Kew  Hampshire  is  altogether  crystalline,  and  of  the 
Gnrmation  as  the  older  lime-rock  of  Maine.  It  has  been  found  and 
bed  in  the  counties  of  Grafton,  Hillsborough,  SuUivan,  and  Coos. 
MB  of  New  Hampshire  limestones  give  results  of  some  economical 
bance,  some  specimens  yielding  sufficient  magnesia  to  indicate  a 
t>le  value  as  water-lime;  and  others,  such  a  proportion  of  silica  as 
se  the  formation  of  slag  in  burning,  unless  great  care  is  exercised, 
remarks  apply,  of  course,  to  any  limestones  of  similar  composition. 
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Pond-marl  is  r.oported  in  Coos  Count<y  only,  but  there  is  every  pro 
bility  of  its  existence  elsewhere.  A  decomposed  limestone  found  n 
Lyme,  Grafton  County,  is  there  known  as  marl. 

VERMONT. 

As  already  mentioned,  the  greater  amount  of  limestone  in  Vermoi 
found  along  or  near  the  line  of  the  Green  Mountains';  though,  in  the  w( 
of  Professor  Hitchcock,  there  is  scarcely  a  town  in  the  State  wher 
does  not  exist  in  some  form.  Generally  speaking,  west  of  the  mouuti 
the  limestones  are  purely  calcareous,  while  to  the  east  they  are  o 
decidedly  magnesian.  The  azoic  crystalline  limestone  appears  in  ^ 
mont,  as  in  thB  preceding  States,  and  is  widely  distributed.  It  is  fo 
in  the  eastern  parts  of  Franklin  and  Addison,  in  Lamoille,  wesi 
Washington,  Rutland,  Windham^  and  Bennington.  In  Windsor 
rock  is  extensively  manufactured  mto  lime. 

The  limestones  of  Western  Vermont  are  of  the  Hudson,  Trenton,  anc 
called  Eolian  or  Taconic  groups.  It  has  been  recently  claimed,  howe 
that  the  limestones  of  th^  Trenton  formation  and  the  Eolian  are  i< 
tical.  The  Eolian  supplies  the  finest  marbles  of  Vermont,  and  extc 
through  western  Bennington,  central  Rutland  and  Addison,  andwes 
Chittenden,  easily  reached  at  most  points,  and  furnishing  a  strong 
pure  lime.  The  Hudson  and  the  Trenton  limestones  are  found  in  a 
row  range  along  the  northern  half  of  the  western  border  of  But! 
County,  occupying  a  wide  area  in  western  Addison  and  southwes 
Chittenden ;  then,  dipping  under  the  lake,  they  reappear  in  Grand 
and  Isle  Lamotte,  and  in  the  northwestern  part  of  Franklin  Count;} 

Oraugo  County,  Caledonia,  and  Essex  seem  to  possess  no  hmesi 
rocks.  Through  the  center  of  Orleaijis  County,  running  nearly  i* 
and  south,  lies  an  isolated  ledge  of  Upper  Helderberg  Bmestone,  ^ 
silicious,  as  will  be  seen  from  its  analysis. 

Limc$(one  from  Chittenden  County, 


Carbonato  cf  lime , 

Carbonate  of  paamef  ia 

Almnina  and  oxiaouf  iron 

Silica,  ^;^ * 

Water  and  loRO 


Limestone  from  Franklin  County, 


Cax1>onate  of  linir* 

Oarbonate  of  mr.,';aci5iJi. 
smca 


lAmiCstone  from  Windliam  County, 


Carbonate  of  lime 

Carbonate  of  magnesia 

Alumina  and  oxide  of  iron. 

SUlca 

Water  and  loss 
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Marble  from  Rutland  County. 


ate  of  lime 

lA  and  oxide  of  iron 
ndmica 


97.73 
0.59 
1.68 


ICO.  00 


Lime$tan€  from  Bennington  County. 


ate  of  lime 

ato  of  maAieaia — 
m  and  oxioe  of  iroD 
to 


85.18 

13.11 

1.79 

1.49 


101.57 


lAvie8t<me  from  Addison  County, 


late  of  Ume 

late  of  magnesia — 
na  and  oxide  of  iron 

fte 

and 


51.35 

44.76 

3.0O 

1,40 

0.40 


100.00 


Tiew  of  this  general  distribution  of  calcareous  rocks  it  would  natu- 
be  expected  ^at  many  localities  of  pond-marl  would  be  found  in  Ver- 
b,  and  accordingly  we  find  numerous  beds  of  this  fertilizer  in  a  belt  of 
try  twenty  to  tnirty-flve  miles  in  width,  extending  through  Wind- 
,  Windsor,  and  Orange,  along  the  Connecticut  Kiver,  and  northward 
igh  Washington,  Galeaonia,  and  Orleans.  In  the  western  portion 
le  State  the  only  deposits  reported  are  on  Grand  Isle  and  at  Monk- 
Addison  County.  But  four  analyses  of  Vermont  marls  are  at  hand, 
hese  may  safely  be  taken  as  representative. 

Marl  from  Grand  It^t* 


ate  of  lime 

ate  of  macpeiiia 

Old  traoe  of  alunina,  and  oxide  of  iron 
and  organic  matter 


8S.6 
2.5 
2.6 

12.3 


100.0 


Marl  from  Orange  Ctmiify,  (WUliametown,) 


ate  of  lime 

ate  of  mapieeia 

ind  trace  of  alumina,  and  oxide  of  iron 
lad  orsanio  matter 


89.0 
4.2 
1.0 

5.5 


99.7 


Marl  from  Caiedomia  County, 


ate  of  lime 

ate  of  magnesia 

md  trace  of  alumina  and  oxide  of  iron 
and  organic  matter * 


63.5 

1.0 

4.2 

10.5 

99.2 


-ik- — 
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Marl  from  Addi9on  Cknmtjf, 


Carbonate  of  lime », , 

CarboDAte  of  mafmesia 

Silica,  and  trace  of  alamina,  and  oxide  of  iron 
Water  and  organic  matter 


14 

ILt 
I3.( 


)3U.l 


MASSACHUSETTS. 

The  Eolian  limestone  of  Yermont  extends  into  western  Massachuaette, 
and,  as  in  the  former  State,  furnishes  lime  of  the  best  qaality  and  in 
immense  quantities.  Its  outcrops  are  confined  to  Berkshire  Comity, 
ronning  north  and  south  across  the  State ;  but  the  crystalline  azoie 
makes  its  appearance  in  all  the  counties  of  the  State,  to  a  greater  or  less 
extent,  except  in  the  peninsula  of  Barnstable  and  its  neighboring  islands, 
which  are  recent. 


LimesUme  from  Berkshire  County, 

Korth 

West 

Stockbiidga. 

ShflOtii 

C^lM>nate  of  lime .x       ...  ............. ...x 

99.60 

96.10 
1.10 
a  14 

aoo 

fli 

Carbonate  of  mameela 

•  •••••  ••••** 

Oxide  of  Iron , 

Trace. 
0.40 

•  ••••*  •«•*** 

flilioa,  almnina  ftc .....          

100.00 

IOOlOO 

Mi 

JAmestonefrom  MiddleMX  County. 


Carbonate  of  lime 

Carbonate  of  magnesia 

Oxide  of  iron ^ 

Silica,  alamiaa,  Ao..... 


Chefant* 
ftnrdL 


5&a 

30.38 

aoo 
a.io 

100.00 


LiiUeMk 


VMlM 


Limestone  from  Franklin  County, 


Ajkfidi 


Carbonate  of  lime 

Carbonate  of  magnesia 

Oxide  of  iron 1 

Silioa  and  alumina 


410 


iA« 


Limestone  from  Ean^thire  County, 

• 

mddkfaii 

Carbonate  of  Ume 

91.0 

carbonate  of  nuurneaia 

&.» 

Oxide  of  iron 

tB 

■Uic^  Klnmliui,  ftfl .... 

an 

ML0 
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Limestone  firom  Hampden  County, 


Agawam. 

Sprin^eld. 

t#«  of  Hn>^^ ,,.    -, 

• 

30.81 

ia33 

5.53 

45.33 

93.48 

t^  of  maen^a 

0.90 

iron 

4  almnina 

5.60 

100.00 

99.  P« 

Limeatone  from  Norfolk  County, 

Walpoie. 

ieof  limo 

70. 30 

I  fUntQinft ,..,... 

20.70 

loaoo 

Limestone  from  Essex  County, 

Kttwbnlj. 

•  <»f  1iZD4W...r .....^........., 

80.72 

•  of  magDMiA. 

2.97 

iron...................* 

0.79 

d  UQIDiIia. ■■«■■■■■■..--   -     --     -                   --  -               -   -- - 

8.00 

93.41 

Limestone  from  Worcester  County, 

Bolton. 

i^     of    tJme-r T.-r-»- 

<                    .             ,,,..,.,...      ... 

61.80 

•  of  mainiesiA.. 

87.00 

1  aliuQliui ._..«....,......-...................-....... 

1.80 

90.00 

d-marl  is  reported  only  in  Berkshire  County,  at  Stockbridge,Pitts- 
ind  Lee.    It  is  of  rich  quality^  as  seen  by  tne  following  analyses : 


natter 

je  of  lime 

e  of  lime 

«  of  magneaia 
matter 


Stookbrldge. 


99.9 


PitUflold. 


a9 

6.0 

0.7 

0.7 

73.4 

86.4 

0.1 

0.4 

13.5 

3.1 

3.3 

3.0 

100.9 


Lm. 


4.4 

1,0 

8&8 

Notdal. 

4.4 

1.4 


loao 


be  Tertiary,  on  the  coast  of  Plymonth  County,  and  at  Gay  Ilead, 
Dsand  was  described  by  Professor  Hitchcock,  and  hopes  were  at 
ne  entertained  that  its  fertilizing  value  might  be  found  to  approx- 
to  that  of  the  New  Jersey  formation.  These  exx)ectations  were 
warranted  by  its  chemical  constitution,  which  laeks  both  phos- 
acid  and  potash ;  and^  so  far  as  is  known,  no  use  is  at  present 
rf  this  material,  in  agncultOFe  at  least 
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BHODE  ISLAND. 

Limestone  in  liliode  Island  exists  only  in  the  northeastern  portion  of 
the  State,  in  the  townships  of  Cumberland,  Smithfield,  and  Providence, 
and  on  the  Lime  Islands  of  Newport  Harbor.  It  is  of  a  geological  form- 
ation similar  to  that  of  eastern  Massachusetts,  and  frequently  dolomitic 
to  a  considerable  degree. 

Rhode  Island  Umeatone, 


ProTidenci. 


Carbonate  of  limn 

Carbonate  of  mognt^dia. 
Insolable  matter 


Carbonate  of  Hipe 

Carbonate  of  magnosia 

Olddeof  iron 

luflolnble  matter 


SmitMeld. 


92.4 

S&S 

1.9 

S7J 

0.4 

LI 

CO 

10 

Ico.o 


Limelilaal 


100.1 


No  marl  of  any  kind  has  been  found  in  Khode  Island ;  or,  if  found, 
has  not  been  reported. 

COimECTICUT. 

The  Eolian  limestone  may  be  followed  fi-om  Massachusetts  nearly 
across  the  Stat-c  of  Connecticut,  western  Litchfield  County  and  Fairfield 
possessing  large  and  valuable  beds  of  limestone  and  marble.  Numerous 
localities  of  limestone  are  found  through  eastern  Fairfield  and  the  west- 
em  half  of  Kew  Haven  and  northeastern  Litchfield.  Limestone  is 
reported  in  New  London  County,  but  as  being  difficrdt  of  extraction.  A 
bituminous  limestone  is  found  in  the  southern  part  of  Hartford  County 
in  limited  quantity.  Analyses  of  the  Connecticut  limestones  are  not 
accessible.  In  general  character,  however,  they  agree  with  those  of 
western  Massachusetts. 

Pond-marl  is  reported  in  Farmington  only,  the  analysis  of  which  is  as 
follows : 


Organio  matter 

Phoflphate  <f f  lime 

Carbonate  of  lime 

Carbonate  of  magnesia 

Silicions  matter , 

Water 


W.5 

a4 

NotiiaL 

17.8 

iL9 


«.tl 


NEW  YOEK. 


The  largest  development  of  limestone  which  occurs  in  the  Atlantic 
States,  OTitside  of  the  great  belt  already  described,  is  found  in  New 
York.    This  lies  parallel  with  the  lake  coast  of  the  State,  and  includes 
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the  Niagara,  tlie  Salina,  tlie  Lower  and  the  Upper  Helderberg,  and  tJie 
Hamilton  limestones  of  the  New  York  survey ;  or,  in  more  general 
terms,  the  later  lime  rocks  of  the  Upper  Silurian  and  the  earlier  one  of 
the  Devonian  age.  The  calcareous  members  of  the  Lower  Silurian 
group,  including  that  heretofore  mentioned  as  Eolian,  are  found  running 
on,  and  parallel  with,  the  eastern  boundary  of  the  State,  and  also  bear- 
ing southeast  from  the  eastern  end  of  Lake  Ontario  through  several 
counties.  The  azoic  crystalline  variety  appears  to  some  extent  in  the 
comities  along  the  St.  Lawrence  river.  The  following  counties  are  re- 
ported as  having  limestone  within  their  limits,  under  circumstances 
rendering  it  available  for  economic  purposes :  Albany,  Clinton,  Colum- 
bia, Dutchess,  Essex,  Franklin,  Jefferson,  Lewis,  New  York.  Niagara, 
Oneida,  Onondaga,  Madison^  Otsego,  Orange,  Putnam,  Bockland.  St. 
Lawrence,  Saratoga,  Scohane,  Seneca,  Ulster,  Wayne,  Warren,  Warfi- 
ngton,  and  Westchester, 

In  Scoharie  County  is  found  a  pulverulent  tufa,  known  a«  agaric  mineral, 
)f  which  an  analysis  will  be  found  below.  This  exists  in  sufficient  quan- 
aty  to  be  of  some  importance.  Large  beds  of  the  same  formation,  but 
)f  more  compact  texture,  are  found  Iq  Herkimer,  Onondaga,  Monroe, 
}aynga,  Tompkins,  Livingston,  Erie,  Franklin,  Greene,  Niagara,  and 
Saratoga.  Some  of  the  ti2a  beds  are  sufficiently  consolidated  to  fdrnish 
>ailding  materials. 

The  State  of  New  York  furnishes  nearly  all  the  gypsum  or  plaster 
nanufiactnred  in  the  United  States — ^perhaps  the  most  important  beds 
)eing  located  in  the  district  traversed  by  the  Erie  canal ;  though  the 
iistribution  of  the  mineral  is  wide,  as  will  be  seen  by  the  following  list 
>f  iQ^lities.  Gypsum  is  found  in  quantity  sufficient  to  pay  for  extrac- 
ion  in  the  counties  of  Cayuga,  Herkimer,  Livingston,  Madison,  Monroe, 
Niagara,  Oneida,  Onondaga,  Ontario,  Seneca,  and  Tompkins.  An  impure 
variety,  but  fit  for  agricultural  purposes,  is  found  in  Wayne  County 
ilao. 

A  vein  of  phosphate  of  lime,  at  Crown  Point,  Essex  County,  was  at 
)ne  time  somewhat  extensively  worked ;  but,  being  so  much  mingled 
rith  rock  as  to  preclude  its  profitable  extraction,  it  has  been  abandoned. 

Of  the  extent  of  the  lime  and  plaster  industry  in  New  York  some  idea 
tnay  be  formed  from  the  fact  that,  in  1865,  one  hundred  and  fifty  manu- 
factories of  these  materials  wer#  reported,  including  only,  those  on  a 
somewhat  extensive  scale,  and  manufacturing  for  commercial  purposes, 
fhese  minerals  form  the  basis  of  a  large  manufacturing  iadustry,  namely, 
^e  making  of  hydraulic  cements,  (water-limes,)  mastics,  &c.,  of  which 
.he  gypsum  and  magnesian  limestones  form  the  necessaiy  constituents. 

Pond-marl  is  reported  in  more  than  one-half  of  the  counties  of  New 
jTork,  namely :  Albany,  Allegany,  Cayuga,  Cattaraugus,  Chautauqua, 
Jhemung,  Columbia,  Cortland,  Dutchess,  Genesee,  Greene,  Livingston, 
Madison,  Monroe,  Montgomery,  Niagara,  Oneida,  Onondaga,  Ontario, 
Means,  Rensselaer,  St.  Lawrence,  Saratoga,  Seneca,  Steuben,  Tioga, 
Pompkins,  Ulster,  Warren,  Washington,  and  Wayne.  Of  these  deposits, 
hose  of  Cayuga  and  Columbia  are  the  most  extensive,  and  those  of  Tioga, 
hleanBj  and  Warren  probably  the  least. 

lAmutone/irom  Dutekeu  County. 

of  lime (to.  50 

nuignesU. < 90.50 

100.00 


378 


AeBICULTUBAL  REPORT. 


Carbonate  of  lime 

Carbonate  of  magnesia. 

Silioa  and  alomina 

Oxide  of  iron 

Water  and  loea 


lAmesUmefrom  Niagara  Ckmnty, 


75.' 
I 

a 

L 


Limetiontfrom  Madison  County. 

1 
1.     1    t 

Carbonate  of  lime. ......^-.-r - - 

9a50       99 

Oxide  of  iron. - 

a35         0 

Inflolnble  matter ---     -  

0.90         0 

99.75  1     fl 

Limestone  from  JRockland  County. 


Carbonate  of  lime. 
Insoluble  matter.. 
Water  and  loes... 


lAmestonefrom  Westdhester  County. 


Carbonate  of  lime 

Carbonate  of  magnesia. 

Silica,  alnmlna,  and  oxide  of  iron*. 


Tufa  from  Sooharie  County. 

CAl4yknftl«  of    lime «.. ..,,..r..T-rx*TX,x^T....' r- 

r 

m^ . , ,  .  /  _          ,  .           ....,,. 

I 

Orgnnie matter............ ..  ...         .  .    .  ....  .  ......  •..■■.••..■•■.....■■■......      .  ... 

1 

"» 

T^fafirom  Saratoga  County. 


Carbonate  of  lime 

Silica,  alomiba,  carbon %, 


Oypsumfrom  Cayuga  County, 


Caibonate  of  lime 
Sul^bate  of  Ulne.. 
Clay 


Ftmd-matrl  from  Onondaga  County, 


Carbonate  of  lime 

Sflica 

Alnmina 
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Pimd-marljrom  Oftmgt  CowKtj/. 


of  lime 


93.75 
6.25 


100.00 


Pond^maitl  firam  Ulster  Caimiy. 


of  Uhm .* i      99.75 

Uamina j       '^.'i:^ 

getable  mAtter t       4. 0«.^ 


100.  Oi) 


Pond-marl  from  Herkimer  County, 


ktter 

19.20 

1.10 

I  of  from  And  aJnniitifl. ..,.,.....  r ,    . .  r ..,.,., 

0.45 

46.25 

0.45 

dd 

31.05 

0.55 

0.35 

Tnoe. 

99.40 

Pond^marlflrom  QreeM  CiMmiy. 


9tVimt 

licft  and  alnmioa 

B  and  otrgauio  matter 


97.38 
2.15 

ass 


100.00 


91.75 
&25 
Tnoe. 


100.00 


fond-marl  from 

Seneca  Cknmty, 

1. 

2. 

S. 

4. 

& 

0. 

7. 

4.50 
8:50 
6.60 
77.10 
2.10 
1.20 

8.50 

.90 

11.70 

79.40 

3.50 

2.00 

1.00 

4.20 

6:00 

8a  33 
2.16 
2.80 

2.71 
4.32 
5.58 
82.98 
3.60 
.81 

3.48 

1.65 

5.00 

83.35 

4.00 

.86 

.20 

• 

9.96 

2.12 

19.00 

67.30 

3.00 

.61 

.13 

8.57 

tter 

2.10 
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26.65 

of  lime. 
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1  60 
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96.50 

9&9D 

Pond-marl  flrom  Eeeex  County. 

59.20 

9.92 
0.15 

12.78 
3.40 
0.55 
0.45 
0.40 
0.11 

11.61 

S22  60 

acid 

2.35 
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S8. 15 
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36  26 
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0.36 

0.07 
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a44 

99.72 

99.94 

NBW  JEBSEY. 


mestones  of  New  Jersey,  adopting  the  classification  of  Professor 
tate  geologist,  are  the  white  crystalline  of  the  azoic  age,  tiie 
ian,  and  the  fossUiferona    The  oat-crops  of  all  these  are  easily 
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traceable  to  corresponding  formations  in  New  York  and  Pennsylvanifl 
and  are  limited  to  the  northwestern  portion  of  the  Stiite.    The  azoi 
limestone  is  found  in  the  counties  of  Sussex  and  Walren,  mainly  in  tb 
Sparta  anc  the  Vernon  Valley,  and,  to  a  limited  extent,  in  the  southeni 
part  of  Passaic,  and  the  northern  townships  of  Morris  County.  Analyses 
of  this  limestone  are  appended.    This  rock  has  been  worked  for  lime  to 
only  a  trifling  extent,  though  yielding  an  article  of  good  quality.    Mag- 
nesia, in  considerable  proportion,  is  found  in  by  far  the  greater  nninba 
of  the  lime  rocks  of  New  Jersey,  some  of  them  being  true  dolomites. 
The  formation,  distinguished  as  magnesian  by  Professor  Cook,  is  foimd 
principally  in  the  counties  of  Sussex  and  Warren,  which,  indeed,  contain 
nearly  all  the  limestone  of  the  State.    It  extends  into  northern  HoDter- 
don,  and  is  found  in  small  beds  in  southwestern  Morris,  northern  Somer- 
set, and  eastern  Passaic.    This  rock  is  considered  by  Professor  Cook  to 
correspond,  in  geological  position,  with  the  calcareous  sand  rock  of  tk 
New  York  survey,  lying  beneath  the  Trenton.  Probably  ninety  per  cent. 
of  the  lime  manuiactured  in  New  Jersey  is  from  this  formation. 

The  fossiliferous  limestone  corresponds  to  the  calcareous  rocks  of  the 
Trenton  and  the  Helderberg  group.  A  belt  of  the  former  extends  froi 
the  New  York  line  southwest  to  Belvidere,  on  the  Delaware,  and  of  to 
latter  from  the  northern  to  the  southern  line  of  Sussex  County,  along  the 
Delaware,  west  of  Kittatinny  Mountain.  These  fossiliferous  rocks  yieU 
an  almost  pure  lime. 

The  so-called  yellow  marl,  or  limestone  of  the  cretaceous  epoch,  foimd 
in  connection  with  the  grcensand,  is  also  made  available  as  a  souioeof 
lime.  It  is  confined  to  the  cotmties  of  Monmouth,  Burlington,  CamdeD, 
Gloucester,  and  Salem,  varying  in  quality  with  its  location.  In  Sato 
County  it  is  hard  and  compact,  and  is  burned  for  building  purposes. 

Several  extensive  deposits  of  calcareous  tufa  are  reported  in  norftr 
western  Sussex,  near  the  Delaware  Eiver. 

Near  Hurdstown,  Morris  County,  crystalline  phosphate  of  lime  (apfr 
tite)  is  found,  sometimes  in  large  masses.  The  same  causes  whien  en- 
forced the  abandonment  of  the  Crown  Point  mine,  in  New  York,  have 
prevented  the  profitable  extraction  of  the  New  Jersey  phosphates. 

The  greensand  marls  of  New  Jersey,  the  discovery  of  which  revolu- 
tionized the  agriculture  of  that  State,  are  described  ftdly  in  tlie  TOort 
of  the  chemist.  The  recent  report  on  the  geological  survey  of  New  Je^ 
soy  presents  some  statements  as  to  the  amount  of  greensand  raised, 
transported,  and  used,  of  which  tJie  following  is  an  abstract. 

The  amount  transported  by  rail,  and  used  almost  exclusively  beyond 
the  greensand  region,  was : 

In  1867 126,740  toni 

In  1868 134,000  toni 

In  1867,  marl  was  delivered  along  the  line  of  the  Delaware  and  Earitaa 
railroad  at  prices  ranging  from  $1  50  to  $1  60  per  ton,  and  to  other 
points  as  follows: 


Price  per  ton  of  twenty  hmheU. 

Sqiuuiknm 
Company. 

Pemborton 
Company. 

WUtoHocM 
Company.* 

WertJcsiV 
Oompiii^' 

Bridi^ton 

«ltf 

Burlington 

«      11  S5 
3ft5 

1  M 

Belvidere '  ' 

*****••••••••••* 

Birminffhaoi 

Bordontown 

13  40 

S  A 

^Aktng  tlie  Una  of  Camden  and  Atlontio  railroad,  at  80  centa  per  ton.  and  opwaid. 
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Price  pet  Urn  of  twenty  Imshels — Con  tinned. 

gqojinkTim 
Company. 

Pemborton        White  Honae 
Compaii}'.           Company.* 

West  Jeney 
Company. 

CmdfiD 

1  70 

1  70 

fraebold 

240 

■u^raorooffn  ••••.. ..•....•...•••••.. 

« 

9o 

MoantHoDy 

95 

2  90 

3  00 

•V 

H«iw  Bmnvvirk  r-r-r 

3  30 
3  30 

3  40 

Rntb  AmlM«T., , 

3  50 

fiilem .'. 

2  00 

Tnotoi 

3  40 

3  10 

2  65 

*AloDg  the  line  of  the  Camden  and  Atlantic  railroad,  at  80  cente  per  ton,  and  upward. 

Freights  ui>on  the  Delaware  and  Baritan  canal  were  lower  than  the 
preoedmg  by  thii-ty  to  fifty  cents  per  ton.  Prices  at  pits  range  firom  two 
cents  to  eleven  cents  per  square  foot  in  tiie  gronnd,  and  from  thirty-five 
to  fifty  cents  per  ton  when  dug.  The  aggregate  amount  of  greensand 
marl  used  annually  in  Kew  Jersey  is  estimated  at  one  million  tons.  The 
extraction  of  the  marl  is  accomplished,  either  by  removing  superui- 
eambent  strata  and  digging  from  above  downward,  or,  more  generally, 
by  working  into  hillsides  and  the  banks  of  water-courses.  In  both  cases 
much  trouble  arises  from  the  accumulation  of  water.  At  Squankum  and 
Woodstown.  after  removal  of  the  overlying  material,  the  surface  of  the 
marl  is  flooaed,  and  the  work  done  rapidly  and  economically  by  floating 
ateam-dredges. 

Shell  marl  of  the  Tertiary  x)eriod  is  found  in  Cumberland  County,  at 
and  near  Horse  Bun.  It  is  of  two  qualities,  distinguished  as  black  and 
gray,  of  which  the  latter  is  the  best  and  most  plentiful.  The  black,  con- 
taimng  a  large  percentage  of  sulphuric  acid,  should  be  neutralized  by 
lime  t^fore  application  to  the  soil. 

Of  pond-marl,  large  and  easily  a<3cessible  beds  exist  in  the  Wallkill 
and  the  Kittatinny  Valleys  of  Sussex  Countj'. 

Azoic  limestone. 


Paaaaia 

Warren. 

Soaaex. 

Monis. 

tfane 

99.01 

10.<jO 

5.30 

0.21 

».04 
0.53 
1.30 

2a  31 

18.04 

1.20 

Trace. 

Trace. 

9.50 

42.06 

55.13 

23.74 

XupVOA 

16.82 

f^Ti4e  of  iron  and  alumina. 

0.45 

15.70 

^••tiuih  and  aoda. .  ^ ..  x ,..,.,., , , . . 

Pbontboric  acid 

Bflific  acid.  Qnartz,  4to 

0.9f) 
4a  06 

14.70 

Carbonie  aoia 

23.00 

221.30 

S.38 

43.32 

85 
25 

96.5S0 

batdnble  in  acid 

W«tfir  and  low* ... .r  . . .. .       , , -     . r t x , . 

17 

87 

SL84 

100.00 

100.00 

100.00 

100.00 

100.00 

Moifnesian  limeaicne. 


Somerset. 

Honterdon. 

Paaaaic 

Warren. 

Sosaex. 

Lioie 

26.3 

17.4 

41.1 

1.3 

4.0 

.3 

.3 

32.4 
15.5 
42.5 

27.7 
17.4 
43.0 

1.9 

20.5 
20.3 
45.6 

2.2 

29.8 
19.9 
45.4 

1.0 

30.1 
29.1 
44.4 

.2 

29.6 
19.2 
46.2 

1- 

I 

2a5 
17.3 
41.5 

39. 4 
SO.  3 
45.7 

.6 

30.4 

ICaniMia. 

19.1 

Carbonic  acid. 

4-^.9 

Qjdde  ef  iron 

':! 

Aimnina  .  . 

f'Maah.... 

Soda. 

.  ••  • ' 
', 

.5 

Pboopboric  add. ....  . 

■% 

"2.9 

Ti-ace 
9.9 
.3 

"L's* 

.2 

flOidio  aeid  end  quartz 

Wat^ : 

8.0 
.7 

2.0 
...... 

7.2 

1.1 
LO 

:i.  1 

3.5 

4 

3.6 
.3 

...... 

■■ 

99.4 

1110.8 

97.2 

00.7 

99. 5 

99.7 

99.3 

W.2 

97.8 

100.3 

1 
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Fo9iXU^0nm9  Ummkfmfnm  8ui96X  CmmUf  and  Wa/rrtn, 


Lixae 

MOCTMitL 

CnruoDic  acid 

AJamina  and  oxide  of  iron. 

Alkalies 

Silicio  acid  and  quartz 


53.4 
.4 

42. 6 
LO 


8.7 


43.2 

9.2 

3J.4 

L6 


15wd 


100.1 


94.2 


Yellow  limestone  from  Salem  County, 


Fhospboric  acid . . 
Salpnorio  acid  ... 

8Uicicacid 

llagneeia 

Aiumina 

Oxide  of  iron 

Garlwuate  of  lime 
Water 


Phioephate  nf  Umejrom  HwrdstowUf  Morris  Cowntjf, 


Fbo«phorio  add 
Oxide  of  iron..., 

Lime 

Chloilna 


Oratf  tertiarg  marie  from  Cumberland  Countjf, 


SQica  and  qnarta 
Oxide  of  iron  — 

▲inmina 

Lime 

liafniesia 

PotaMii 

Soda 

Bulplinrio  acid... 
PboHithorio  acid. 
Carbon  io  acid  — 
Water  and  loss.. 


Pondrmarl  from  Sussex  County, 


Lime 

llaenesia 

CariHtnio  acid 

Water  and  or<nuiic  acids 

Alumina  and  8esqai*oxide  of  iron 

Phosphate  of  iinie. 

Silica 

Organic  matter 

Water 


PENNSYLVANIA. 

Ill  Pennsylvania  the  limestones,  with  the  exceptions  hereafter  no 
are  confined  to  a  well-marked  b^t  running  east-northeast  and  west-s 
west  a<^ross  the  State,  bounded  on  the  northwest  by  the  main  rar 
the  Alleghanies  and  on  the  southeast  by  the  range  of  hills  Imo^ 
South  Mountains.  In  this  belt  the  Upper  and  the  Lower  Silurian 
rocks  appear  in  innumerable  outcrops.   So  general  is  the  distributi 
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iimestone  within  the  district  described  that  it  would  be  hard  to  name  a 
township,  save  in  the  anthracite  coal  basins,  which  does  not  possess  a 
convenient  source  of  lime  of  sufficient  purity  for  agricultural  use.  South 
of  South  Mountains  there  are  three  limestone  regions — that  known  as 
the  Limestone  Valley  of  York  and  Lancaster;  the  marble  formation  of 
southern  Montgomery,  central  Chester,  and  southern  Lancaster ;  and  a 
Darrow  belt  entering  central  Bucks  County  at  the  Delaware,  and  extend- 
ing nearly  across  the  county. 

Throughout  the  coal-fields  of  western  Pennsylvania  carboniferous 
limestone  is  found  outcropping  along  the  borders  of  streams  and  in  simi- 
lar locations,  in  quantity  very  variable,  but  gradually  increasing  in  pro- 
portion to  the  other  carboniferous  rocks,  until  the  Ohio  line  is  reached. 
It  will  be  seen,  by  this  necessarily  meagre  description  of  localities,  that, 
with  the  exception  of  five  or  six  counties  in  the  northeast  comer  of  the 
State,  and  a  narrow  district  along  the  northern  boundary,  every  portion 
of  Pennsylvania  is  supplied,  to  a  greater  or  less  extent,  with  calcareous 
locL  Li  a  region  of  Uiis  geological  character  the  formation  of  pond- 
inarl  is  more  than  probable,  though  we  can  find  no  mention  of  such 
deposits. 

DELAWABE. 

Altered  limestone,  similar  to  that  of  southeastern  Pennsylvania^  is 
found  m  northern  Delaware,  near  the  State  line. 

Greensand  marls  similar  to  those  of  New  Jersey  appear  in  northern 
Ddaware.  The  beds  of  this  fertilizer  on  the  western  shore  of  the  Del- 
aware River  lie  altogether  in  the  southern  half  of  New  Castle  County, 
between  tlie  Delaware  and  Chesapeake  Canal  and  Appoquiuimink  Creeb^ 
extending  from  the  river  to  the  Maryland  Una  The  shell  marls  of  the 
tertiary,  so  common  from  Maryland  southward,  do  not  appear  in  Dela- 
irare,  Uiough  shell  beds  of  aboriginal  and  even  more  recent  formation 
sre  not  rare,  and  in  the  southern  portion  of  the  State  have  furnished  no 
inconsiderable  amount  of  lime.  They  are  found  on  the  bay  shore,  chiefly 
from  the  center  of  Kent  County  to  lower  Sussex. 

LimestoMjrom  Newcastle  County 


Ovbooai*  of  1]XD« 

Cariionate  of  masDesia... 
Almnina  And  oxide  of  iron 
Taicoao  residue 


White. 


7a  5 
9.0 
Trace. 
12.1 


99.6 


».3 

46.6 

0.6 

0.3 


100.8 


Dark. 


54.4 

45.2 
1.0 
0.2 


100.8 


MARYLAND. 


The  northern  counties  of  Maryland,  with  the  exception  of  Cecil,  are 
all  supplied  with  limestone,  corresponding  to  the  Pennsylvania  forma- 
tion, of  which  it  is  an  extension.  That  of  the  counties  of  Baltimore  and 
Harford  is  altered  and  crystaUuie,  furnishing  very  good  marble.  That 
of  Carroll,  Frederick,  Washington,  and  ^tem  Alleghany  has  the  ordi- 
nary character  of  limestones  of  the  Trenton  group.  That  of  western 
Alleghany  county  is  carboniferous.  Bed»  of  greensand.  continuous  with 
the  same  formation  in  Delaware,  occupy  lower  Cecil,  almost  all  of  Kent 
County,  and,  crossing  the  bay,  appear  in  Aime  Arundel  and  Calvert^ 
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and  to  8ome  extent  in  Prince  George  and  Charles.  South  of  this 
of  the  cretaceous  formation,  the  shell  marls  of  the  tertiary  are  fonn< 
great  abundance,  although  on  the  Eastern  Shore  they  dip  southw: 
and  lie  too  low  for  profitable  extraction  south  of  the  counties  of  Ta 
and"^aroline.  In  the  peninsular  counties  the  shell  marls  are  ea 
reached  wherever  ravines  and  gullies  have  been  formed  or  the  bank 
the  larger  bodies  of  water  are  abrupt.  In  Maryland  the  line  betw 
the  cretaceous  and  the  tertiary  formation  is  not  sharply  defined,  so  i 
the  characteristic  marls  of  the  two  epochs  are  found  commingleci 
Prince  George  and  in  Charles. 

Limestone  from  Baltimoref  Frederick^  and  WasJUngion. 


Carbonic  acid. ..................................... 

42 
54 

46 
30 

18 
6 

43 
55 

43.5 
55.5 

.19 
49 

42 
54 

t 
47  : 

T/ln»«^ 

3] 

18 
»» 
»> 

"MAinMiia ..,.-..  ^ - 

Silica 

4 

o 

.1 

ii 

1 

.1 
2 

TJndetormixied 

Ozido  of  iron 

1 

100 

100 

100 

99.1 

100 

100 

100  i 

1 

Shjell  mturlfrom  Talbot  County. 


Silica 

AliiTnina 

Carbonato  of  lime 
Ozido  of  iron 


56.00 
3.50 

37.00 
2.50 

20.00 
10.50 
54.50 
10.00 

99.00 

95.  $0 

Shell  marl  from  Queen  Anne  County. 


Smca.... 

Ainmina 

CarbonfttQ  of  lime. 
Oxide  of  iron 


4aoo  , 

4.25 
50.00 


97.25 


Shell  marl  from  FHnce  George  County^  (alight  admixture  of  greenMond.) 


Sflica 

A/n^iT>a 

Carbonate  of  limo 
Oxide  of  iron  — 
Potash 


Shell  marl  from  Caroline  County. 

Silica 

37.00 
4.20 

47.05 
&2S 

s 

AlQQiina , . ,     - 

t 

Car^nate  of  liino. 

T 

Oxide  of  iron .... 

t 

96.50 

9^ 

SheU  marl  from  Charles  County  ^  (some  greensand.) 


Silica i  ^,25 

Alnmlna j  tj.  OO    ' 

Carbonate  of  lime !  91. 90    | 

Oxide  of  iron ;  5.  iS) 

Potash 1      1.55 
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foregoing  analyses  of  marls,  extracted  from  the  Report  on  the  Geo 
I  Survey  of  Maryland,  by  Ducatel,  were  mf  de  after  removing  the 

shells,  and  consequently  do  not  represent  the  fiiD  value  of  the 
in  carbonate  of  lime.  They  are  almost  all,  however,  so  silicious  as 
:>id  transportation  beyond  the  immediate  neighborhood  of  their 
ence. 

yiBGINIA. 

mineral  fertilizers  of  Virginia  being  fully  treated  in  another  place, 
)t  be  noticed  here. 

NORTH  OABOLINA. 

localities  of  older  limestones  in  North  Carolina  are  few  and  widely 
ted.  Those  reported,  with  one  exception,  are  iu  or  near  the  moun- 
[strict.  In  the  counties  of  Cherokee  and  Macon,  valuable  lime- 
md  marble  outcrop  in  large  quantity  on<  the  bluffs  and  banks  of 
LS.  In  Madison  and  in  Buncombe  a  crystalline  magnesian  lime- 
is  found,  and  has  been  worked  to  some  extent.  A  belt  of  calcare- 
ck  crosses  the  State  from  Stokes  county  through  Catawba,  Lin- 
rad  Gaston,  to  King's  Mountain,  in  South  Carolina,  which  has 
xtensively  quarried.  Such  being  the  location  of  the  older  lime- 
3f  North  Carolina,  and  the  facilities  for  transportation  being  very 
I,  the  greater  portion  of  the  State  is  necessarily  dependent  for 
pon  importation,  or  on  the  marls  and  limestones  of  the  tertiary 
ion,  of  which  many  are  so  consolidated  as  to  be  available  for 
Kstural  pur|)oses,  as  weU  as  the  manufacture  of  lime.  A  bed  of 
p  limestone,"  probably  of  this  character,  is  reported  in  the  north- 
rt  of  Wake  County.  Such  consolidated  beds  are  found  in  Wayne 
^,  along  the  Neuse  River,  together  with  more  friable  marls.  L^ge 
be  of  sheU  marl  exist  in  Bladen  County  containing  many  copr^ 
Near  Newbem  vast  beds  have  been  opened,  and  marl  of  varying 
;ence  and  quality  is  found  along  the  course  of  the  Tar  River,  from 
3ounty  to  southern  Edgecombe^  as  well  as  on  the  Lower  Roanoke 
e  Neuse.  On  the  last  named  nver^  and  on  the  Lower  Cape  Fear, 
icnsand  outcrops  through  the  Tertiary,  but  does  not  compare  in 
Itural  value  with  that  of  New  Jersey,  Delaware,  or  Maryland, 
le  similar  deposits  of  Maryland,  the  shell  marls  of  North  Caro- 
e  too  silicious  to  admit  of  distant  carriage.  It  has  been  suggested 
cheap  process  of  separation  of  the  silex,  by  washing,  may  be 
practicable,  but  the  experiment  has  not  yet  been  tneu  on  any 
ed  scale. 


SkeU  marUJrom  Wayne  CowUjf. 
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SMI  marl  fnm  Ntuik  Oomify. 
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SkeU  marl  from  Craven  County, 
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SMI  marl  from  Janet  County, 
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CoproUtes  from  Bladen  County, 
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SMI  marl  from  PiH  County, 
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SOUTH  CAROLINA. 


South  Carolina  possesses  bat  little  Umestone.  The  formation  n 
tioned  as  crossing  North  Carolina  outcrops  in  York  County,  near  ^ 
Mountain,  and  also  in  *Spartanburg.  In  the  western  edge  of  Pick 
County,  the  limestone  of  the  Blue  Eidge  appears,  as  in  western  No 
Carolina,  upon  the  banks  of  streams.    The  Tertiaiy  marls  are  distribu 
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^h  the  eastern  half  of  tiie  State  as  in  North  Oarolina,  but  differ  in 
iter  from  those  of  that  State  in  containing  mach  lees  silicions  mat- 
id  a  considerable  amonnt  of  phosphoric  acid. 
Dhe  importance  that  attaches  to  the  recently  opened  beds  of  phos- 

fertilizer,  located  above  the  tertiary  on  the  rivers  Ashley  and 
r,  treated  in  the  report  of  the  chemist  of  this  Department,  some 
lay  be  formed  from  the  fact  that  seven  or  eight  companies  are 
ly  engaged  in  its  extraction  in  the  vicinity  of  Charleston.  Three 
live  manofactories  in  that  city  are  devoted  to  the  conversion  of  the 
aterial  into  commercial  superphosphates,  and  several  others  are 
•cess  of  erection^  both  there  and  at  Savannah.  The  demand  for 
uric  acid,  used  m  the  manufacture  of  the  superphosphates,  has 
I  the  establishment  of  extensive  works  for  its  production  on  the 

The  total  amount  of  the  phosphates  extracted  up  to  May  1, 1869, 
mated  by  competent  parties  to  be  not  less  than  fifty  thousand  tons. 
3  amount  the  mills  at  Charleston  consumed  from  six  to  eight  thou- 
tons,  about  two  thousand  tons  were  sent  to  Europe,  and  the 
ider  was  shipped  to  northern  ports,  including  Baltimore.  The 
f  extraction  and  preparation  for  shipment  is  estimated  at  about 
liars  per  ton,  exclusive  of  interest  on  capital,  rent,  or  cost  of  land 
le  expensive  washing  machinery,  tram-ways  and  wharves,  required 
erations  on  a  large  scale.  The  separation  of  the  phosphatic  npd- 
•om  the  almost  inert  clays  with  which  they  are  mkigled,  and  which 
cavities  and  depressions  in  the  phosphatic  masses,  constitutes  an 
taut  item  of  the  cost  of  preparation  for  market. 

South  Carolina  phosphates  are  stated  to  be  readily  soluble,  even 
ite  acids ;  and,  in  the  manufacture  of  the  superphosphates,  to  be 
for  bagging  in  forty-eight  hours  after  mixture  with  the  acid. 
8  believed  that  other  deposits,  of  charaeter  similar  to  those  at 
?ston,  exist  on  the  southeastern  coast  of  the  United  States,  and 
he  supply  will  be  found  to  be  practically  inexhaustible. 

Limestone  from  York  Ckmnty, 
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d     miCA-   -,-,-         -r-^r.T-TT ,- T ,.,.--..,         r   ^    .   .    .    .    r    r    r 

l&OO 

kiin<1  oxid<>  of  Iron , . . .  r ,,,,,.  ^ . , ,,,,,_,., 

9.00 

to  of  masmcfiia 

Traco, 

100.00 

100.00 

Limestone  from  Pickens  County. 

t*    of  limO -^,,^^,, ^-.^ T-r---         --r.rr,     r-,.    ...........    -r.r- 

70.00 

STi.  00 

k  and  oxido  of  Iron 

5.00 

100.00 

Limestone  from  Spartanburg  County, 

• 

le  of  liiao 

90.56 

d  silica 

6.40 

a  and  oxido  of  iron ....  * ...  ^,  ^  ^  ^  ^  -,,_,, , 

3.14 

100.10 

Limestone  from  Laurens  County. 

tc  of  lime 

92.00 

!fliD»nft,  and  oTid<? of  irop ... - 

7.00 

te  of  maimcsifi 

1.00 

100.00 
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SIM  marl  from  Sumter  County, 


Carbonate  of  limo 

Sjlica , 

Alumina,  oxidA  of  Irop,  and  loss 
Fhoephate  of  lime 


Carbonate  of  lime 

BUlca 

Ainmina  and  oxide  of  iron 
FhoBphdte  of  Ume 


moo 
aaoo 

9LS0 

.so 


loaoo 


Shell  marl  from  Darlington  County. 

CArbonate  of  lime. ........................•.•...................•.•.•■■*••••*•••••••••••••• 

60,00 

gilicJiL        

SS^tlO 

A ItiDiiiiA  and  oxidd  of  iron  ..            -- --«---*-- - 

l&OO 

' 

100.00 

Shell  nuirlfrom  Cooper  County. 

87.50 

9a» 

&00 

ij» 

5.00 

&S0 

1.50 

.51 

100.00 


100.00 


aEOBGIA. 

In  Georgia  the  older  limestones  are  confined  to  the  northern  portion 
of  the  State,  through  which  they  are  somewhat  liberaUy  distribated. 
They  occur  as  marble  of  good  quality  in  the  counties  of  Gilmer,  White, 
Oherokee^  Hull,  and  dabersham.  and  in  varying  form  in  the  more  west* 
em  counties.  The  most  eastern  uevelopment  ot'  the  great  Cretaceous  bed 
of  Alabama  and  Mississippi  is  found  in  the  counties  of  Muscogee, 
Marion,  and  Stowart.  manifesting  itself  as  the  well  known  rotten  hme- 
stone.  Immense  becis  of  almost  unaltered  shells  are  found  in  eeDtral 
Georgia,  within  twenty  or  twenty-five  miles  of  the  gneiss  and  sandstone 
belt.  The  marl  beds  of  the  Tertiary  in  Georgia,  with  the  foregoing 
exception,  are  similar,  so  ftir  as  known,  to  those  of  South  Oaroliii%  bo4 
in  location  and  character. 


FLORIDA. 

The  peninsula  of  Florida  is  almost  everywhere  underlaid  with  eoral 
and  sheU  marls  of  the  Tertiary  period,  and  generally  consolidated. 
From  this  material  a  quarry  on  Anastasia  Island,  ofl^  the  mouth  of  the 
St.  John's  River,  furnishes  a  large  supjily  of  good  building  stone.  Im- 
menso  coast  accumulations  of  recent  shells  and  lime  sand,  formed  by 
attrition  of  coral,  also  exist.  Greensand  marl  has  been  recently  reported 
as  found  in  largo  quantity  in  Leon  County,  but  no  analysis  has  yet  been 
obtained. 
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From  tlie  falls  of  the  rivers,  aud  throughout  the  tide- water  district, 
fhe  whole  country  is  believed  to  be  underlaid  by  deposits  of  fossil  shells, 
mostly  Dear  the  surface,  but  often  at  considenibie  depths.    It  ia  thesa 
fossil  beds  which  are  commonly  designated  in  Virginia  by  the  general 
term  of  marl.    They  api)ear  to  have  been  formed  at  an  era  when  the 
wateis  in  which  the  animals  lived  were  in  a  tranquil  state;  and  the  time 
they  were  undergoing  the  process  of  accretion  must  have  been  of  incal- 
calable  duration.    The  tranquillity  of  the  waters  is  indicated  by  the  fact 
that  the  inclination  of  the  beds  toward  the  ocean  is  very  graiiual  ]  that 
gregarious  assemblages  of  the  same  species  are  frequently  found  im- 
bedded together ;  and,  above  all,  that  many  of  the  shells  remain  with  the 
valves  closed,  and  every  part  entire,  as  if  death  had  ensued  in  a  mitural 
way;  and  even  when  separated  the  valves  of  the  same  shell  are  in  close 
proximity. 

Professor  William  B.  Eogers  made   two  divisions  of  this  portion 
of  the  State.    These  divisions  he  indicated  by  the  terms  mioeene  and 
eocene,  which  are  familiar  to  geologists  as  being  applicable  to  difi'er- 
ent  parts  of  the  tertiary  series.    Under  the  designation  of  mioeene  are 
included  the  strata  which  occur  in  the  eastern  and  much  the  larger  \iOT- 
tion  of  this  region,  in  which  several  varieties  of  shell  marl  are  procured 
in  abundance;  while  the  name  of  eocene  is  given  to  deposits  of  older 
date,  existing  beneath,  and  cropping  out  west  of  the  preceding,  and  con- 
taining fossil  shells  of  a  diffcreut  character. 
.         According  to  Professor  Rogers,  the  mioeene  marl  district  eompre- 
I      heods  the  area  between  the  seaboard  and  a  line  conceived  to  be  drawn 
t      through  Northbury  on  the  Pamunkey,  and  Coggin's  Point  on  James  River, 
(Kome  six  or  eight  miles  below  City  Point,)  in  a  direction  nearly  merid- 
loaaL    The  eocene  marl  district  is  comprehended  between  the  imaginary 
liue  thus  described,  and  another  line  passing  &om  the  mouth  of  Aquia 
Creek,  through  Wales  at  the  junction  of  the  North  and  South  Anna 
rivers,  aud  thence  through  City  Point.    Its  existence  extensively  beneath 
4e  mioeene  district  was  regaided  by  Professor  Rogers  as  highly  i)rob- 
aWe,  and  may  now  be  considered  certaui,  as  a  very  thick  deposit  has 
^n  discovered  by  boring  far  down  below  the  bed  of  James  River,  at 
^%  Point,  and  another  at  Norfolk,  of  great  depth,  in  sinking  an  arte- 
sian well.    West  of  City  Point,  however,  and  up  to  the  line  of  granite 
^t  the  falls  of  the  river,  a  very  good  agricultural  marl  is  found.  It  seems 
to  have  be^n  deposited  in  estuaries  of  a  former  sea,  and  may  be  traced, 
at  intervals,  along  the  Petersburg  and  Weldon  railroad,  the  Richmond 
^d  Petersburg  road,  and  north  of  Richmond,  in  the  same  general  di- 
rection, in  the  counties  of  Hanover,  Caroline,  and  so  on.    In  such  places 
tuebeds  lie  near  the  surface,  and  are  very  accessible  to  farmers  living 
along  this  boundary. 

But  it  is  the  mioeene  district  that  is  most  signally  favored  by  the  rich- 
ness and  abundance  of  the  marl  deposits,  and  their  general  accessibility. 
in  tie  upper  or  western  portion  the  country  is  far  from  being  regular. 
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It  has  rather  an  undulating  surface,  with  an  elevation  above  tide  of  firom 
twenty  to  eighty  feet ;  and,  being  penetrated  by  several  large  streams, 
the  bluffs  on  their  margins  are  cut  up  into  numerous  channels.  It  is 
ilong  these  channels,  high  above  the  water-line,  and  along  the  creeks 
and  inlets  subordinate  to  the  great  rivers,  and  back  into  the  interior  on 
the  same  level,  that  mari  shows  itself,  of  the  finest  quality  and  inexhaust- 
ible in  quantity.  It  may  not,  indeed,  be  obtained  on  every  farm  snf- 
ficieptly  near  the  surface.,  but  few  neighborhoods  are  without  it.  Such, 
at  least,  is  the  case  far  down  the  rivers,  until,  approaching  the  extrem- 
ities of  the  peninsulas,  the  country  subsides  into  a  vast  plain,  with  a 
comparatively  slight  elevation  above  the  water.  Here  the  miocene  mad 
disappears,  which  leads  to  the  belief  that  it  was  washed  away  by  the 
currents  of  a  former  sea.  But  the  eocene  strata,  over  which  the  miocene 
lay  superimposed,  still  continue,  though  at  great  depths.  In  boring  for 
water  at  Norfolk,  thirty  years  ago,  as  previously  referred  to,  sheU  marl 
was  first  struck  at  a  depth  of  seventy  feet,  and  there  was  no  chanp 
in  the  stratum  for  seventy  feet  more,  when  the  auger  broke  and  tie 
boring  was  discontinued. 

On  the  eastern  shore  of  Virginia  no  discovery  of  marl,  as  far  as  we 
have  heard,  has  been  made.  But  there  are  numerous  banks  of  oyster 
shells — Indian  banks,  as  they  are  called— on  the  margins  of  the  creda 
and  inlets,  supposed  to  have  been  accumulated  by  the  aborigines  before 
the  discovery  of  the  country.  The  shells  are  in  a  half  decomi)osed  state, 
and,  as  they  readily  disintegrate  under  the  action  of  the  plow,  they  are 
extensively  used  for  agricultural  purposes-  In  a  district  of  such  extent 
there  are,  as  may  weU  be  supposed,  several  distinct  varieties  of  mart, 
the  most  prominent  of  which  may  be  described  under  the  foUoving 
classification: 

1.  Blue  marl. — This  is  the  kind  that  most  abounds  in  the  upper  or 
western  part  of  the  district.  It  derives  its  appellation  from  the  compact 
blue  clay  in  which  the  shells  are  deposited,  and  by  a  stratum  of  which— 
usually  four  or  five  feet  in  thiclcness,  but  destitute  of  fossil  remains,  con- 
tiEiining  only  "  casts  "-^the  beds  are  covered.  This  covering  has  to  be 
removed  before  the  marl  can  be  rendered  accessible.  In  favorable  lo- 
calities, for  the  beds  are  high  above  the  water,  a  natural  drainage  of  the 
pits  may  be  readily  effected;  but,  where  the  ground  does  not  admit  of 
this,  the  water  must  be  kept  down  by  pumping.  The  accumulation  is 
seldom  so  great,  however,  as  to  render  this  a  laborious  operation,  or  to 
interfere  materially  with  the  working  of  the  pits.  The  marl  is  raised  by 
a  sweep  or  other  simple  machinery,  or,  in  places  where  the  deposits  are 
shallow,  it  may  be  cast  out  on  the  oanks  by  hand.  When  first  excavated 
it  is  very  heavy,  and  the  hauling  to  the  fields  is  quite  laborious;  but 
planters  who  are  prosperous  collect  a  large  supply  on  the  banks  of  the 
pita,  enough  to  suffice  for  the  operations  of  a  whole  season.  In  the 
course  of  a  few  months  the  moisture  is  drained  off  from  the  mass,  and 
the  clay  also  loses  much  of  its  adhesion.  It  is,  therefore,  in  a  better 
condition  to  be  hauled  on  the  land,  while  the  burden  of  hauling  is  ma- 
terially  lightened.  This  variety  of  marl  is  not  so  rich  in  cjUcareooB 
matter  as  some  others,  containing,  perhaps,  on  an  average,  not  more 
than  fifty  per  cent,  of  carbonate  of  lime ;  but  the  clay  which  accompa- 
nies it  renders  it  highly  useful  in  its  application  to  arenaceous  soils.  The 
coloring  matter  of  the  clay  is  believed  to  be  derived  from  the  presence 
of  minute  particles  of  greensand,  which,  of  itself,  is  a  valuable  ingredi* 
^nt  in  calcareous  manures.  The  blue  marl  also  contains  crystals  ot 
gypsum,  sometimes  very  numerous. 

And  nere,  though  perhaps  not  strictly  in  place,  it  may  be  well  to 
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describe  the  mode  of  transportation  to  the  fields,  and  the  usnal  quantity 

ipplied  to  the  land,  which  is  equally  applicable  to  every  variety  of  marL 
A^aming  an  acre  to  contain,  in  round  ntunbers,  five  thousand  square 
jards,  the  field  is  marked  off  with  a  plow  into  spaces  of  ten  yards  each 
way,  Uius  making  fifty  spaces  to  tiie  acre.  In  the  middle  of  each  space  five 
boahels  are  dropped.  The  boundaries  being  defined,  it  is  easy  to  dis- 
tribate  with  uniformity,  and  at  any  desired  rate.  Carts  made  expressly 
for  the  purpose,  and  of  a  capacity  of  five  bushels,  dniwn  by  a  single  horse 
or  mnie^  being  provided,  the  work  of  removal  goes  bravely  and  sy stemati- 
etUy  on ;  and  with  good,  active  drivers  and  sufficient  teams,  a  large 
RufEuse  may  be  marled  during  periods  of  leisure. 

This  is  marling  at  the  rate  of  two  hundred  and  fifty  "bushels  to  the  acre, 
i^'ch  is  considered  an  ample  dressing  for  any  land  not  in  a  course  of 
ttielioration.  On  sterile  lands,  where  there  is  little  or  no  vegetation,  it 
nay  be  too  much;  and  the  effect  would  be  to  ^* marl-bum"  the  soiL 
3at  any  land,  however  exhausted,  may  be  improved  by  the  addition  of 
"vegetable  matter,  such  as  woods  litter,  piue  beards,  &c.  In  places 
yh&rt  the  land  has  been  thrown  out  of  cultivation,  and  the  old  field 
)iiie  taken  possession,  a  large  quantity  of  suitable  material  is  cheaply 
ad  convenientiy  supplied  by  felling  tiie  growth,  then  lopping  off  the 
tamches,  and  leaving  the  whole  for  a  couple  of  years  to  decay.  The 
Buurl  should  be  previously  spread  over  the  surface  that  it  mav  have 
fli6  benefit  of  a  more  perfect  disintegration  by  exposure  to  the  lur, 
tlKmgh  it  may  be  done  with  nearly  as  good  effect  afterwards.  In  pre- 
paring for  a  crop,  as  much  of  the  decayed  vegetation  should  be  turned 
in  as  the  plow  will  cover.  A  great  deal  of  land  has,  in  this  way,  been 
nstored  from  poverty  to  fertility. 

When  the  shells  are  first  taken  from  their  beds  they  are  in  their  natural 
iliape,  and  possess  a  greater  or  less  degree  of  solidity.  But  being  mixed 
Bp  witii  the  soil  by  ciStivation.  and  acted  on  either  by  the  acids  of  the 
BoQ  or  th«  gases  of  the  atmospnere,  or  both,  they  soon  become  thoroughly 
decomjiosed,  and  all  visible  trace  of  them  is  lost  after  a  few  years. 

2.  White  marl. — In  the  peninsula  formed  by  the  James  and  the 
York  Eiver.  and  in  several  of  the  counties  north  of  the  York,  are  exten- 
ive  beds  or  white,  or  pulverulent  marl,  very  rich  in  calcareous  matter; 
x«ne  specimens  containing  as  much  as  ninety-five  per  cent.,  and  gener- 
iBy  not  less  than  Beventy-flve  or  eighty  per  cent,  of  carbonate  of  lime. 
In  these  beds  the  shells  are  rarely  found  entire,  and  the  condition  of  the 
fragments  is  such  as  to  render  it  difficult  to  recognize  the  species  of  fos- 
Bl  to  which  they  belonged.  The  marl  presents  an  appearance  not  unlike 
«i  impure  chalk.  In  places,  however,  it  is  mixed  with  a  large  propor- 
tion of  white  clay  and  sand,  so  neariy  the  same  color  as  to  make  it  diffi- 
cult to  distinguish  between  them  without  the  application  of  chemical 
tttts. 

3.  Oreensand  marl. — ^This  abounds  in  the  vicinity  of  the  Pamunkey 
Kiver,  in  the  counties  of  Hanover  and  New  Kent,  and  is  perhaps  the 
niost  beneficial  in  its  action  on  the  soil  of  all  tne  varieties  of  fossil 
deposits.  Besides  carbonate  of  lime  it  contains  potash^  phosphorus, 
and  not  unfi^uently  ammonia.  When  the  agriculture  or  Virginia  was 
ta  a  flourishing*  condition,  the  evidences  of  improvement  were  particu- 
Wy  conspicuous  in  that  part  of  the  State  where  this  kind  of  marl  is 
Swmd. 

i  Ferruginous  marl. — In  some  localities  the  shells  are  dex)08ited  in  a 
pUowor  ochreous  clay,  which,  doubtless,  derives  its  color  from  the  prox- 
"fiity  of  ferruginous  matter.  The  beds  in  some  cases  are  not  more  diffi- 
^t  of  excavation  than  those  of  the  blue  marl,  and  the  effeut  on  the  land 
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is  very  mnch  the  same.  Bat  in  otilier  localities  they  have  become  indi 
rated  aud  are  broken  up,  not  withont  considerable  labor.  In  its  cextai 
this  marl  sometimes  beieurs  a  resemblance  to  a  secondary  limestone,  bu 
in  the  opinion  of  Professor*  Rogers,  it  is  projierly  a  tertiary  limestou 
It  is  found  in  fragmentary  masses  along  the  cliffs  of  York  River  on  tl 
southern  bank,  and  particularly  abounds  in  the  ueighborhood  of  TorJ 
tovm.  It  shows  itself  above  the  water-mark,  and  in  precipitous  place 
the  surfiEice  has  been  scooped  out  by  the  action  of  the  weather,  assiste 
perhaps  by  artificial  agencies.  At  Torktown,  for  instance^  there  is  a 
excavation,  known  by  the  name  of  Gomwallis's  Gavt%  which  traditia 
represents  as  having  afforded  a  reftige  to  the  commander  of  the  Britisi 
forces,  at  the  time  of  the  memorable  siege  of  that  place.  This  rock  vra 
used  to  some  extent  in  colonial  times  as  a  building  material,  but  it  ha 
not  been  found  to  possess  the  requisite  solidity.  It  contains  a  largi 
percentage  of  carbonate  of  lime,  and  might,  therefoi^,  be  converted,  b^ 
burning,  into  a  valuable  agricultural  lime.  A  specimen  of  the  cliff  a 
York,  according  to  an  analysis  by  Professor  Rogers,  yielded  87  pe 
cent,  of  calcareous  carbonate ;  and,  computing  the  quantity  of  caasti< 
lime  corresponding  to  this,  he  estimated  that  a  hundred  pounds  o 
the  shell  rock  would  yield  48.7  pounds  of  strong  lime.  We  have  d( 
knowl^ge  of  its  having  been  burned,  but  from  the  abundauce  of  foe 
ID  the  vicinity  it  might,  without  doubt,  be  converted  into  a  lime  lueiii 
both  for  agricultural  and  buildiug  purposes.  The  use  of  marl  was  deri 
ously  interrui)ted,  not  to  say  suspended,  by  the  war,  nor  has  it  smoi 
been  resumed  to  any  great  extent.  But  it  is  beginning  uow  to  come  ii 
request  again,  owing  more  perhaps  to  the  increasing  cidtivation  of  pea 
nuts  than  to  any  other  cause.  This  crop  will  only  come  to  perfectioi 
on  highly  calcareous  soils,  as  otherwise  the  pods,  however  luxurian 
may  be  the  growth  of  vines,  do  not  fill.  According  to  present  indicatioi 
the  peanut  will  soon  become  the  leading  crop  in  Eastern  Virginia 
From  the  great  number  of  persons  intending  to  engage  in  its  cultan 
during  the  coming  season,  Uie  ^presumption  is  reasonable  that  the  oa 
of  mail  will  receive  a  fresh  stimulus,  such  as  has  not  been  witnesfiei 
for  the  last  ten  years. 

Owing  to  its  great  weight,  it  has  not  been  found  profitable  to  transpor 
marl  beyond  short  distances.  The  white  variety,  being  the  richest  aod  lea 
encumbered  with  clay,  has  been  lightered  from  one  locality  and  evei 
from  one  county  to  another.  This  was  when  its  use  first  excited  i 
general  interest.  Subsequently,  however,  it  was  found  more  economica 
to  those  who  had  no  marl  deposits  on  tneir  estates  to  purchase  wha 
was  generally  known  as  agricultural  lime,  vaet  quantities  of  which  cam 
in  the  course  of  time  t/O  betaken  by  farmers  living  on  the  margins  of  tin 
navigable  streams,  at  whose  landings  it  was  delivered  in  bulk.  I 
regular  trade  was  kept  up,  for  instance,  between  the  James  River  an( 
the  Hudson,  farmers  usually  paying  by  the  cargo  from  seven  to  eigb 
cents  a  bushel  in  its  powdered  state.  Since  the  war,  very  little  of  thi 
trafiic  has  been  going  on^  for  which  two  reasons  may  De  assigned :  first 
that  formers  are  not  yet  m  a  situation  to  make  large  investments  for  tb 
progressive  improvement  of  their  estates,  and  second,  sheU  lime  is  foi 
nished  in  sufficient  quantity  to  meet  the  present  demand.  This  is  mi 
plied  chiefly  from  Norfolk,  where  oyster  shells  accimiulate  in  immeos 
quantities,  and  is  thence  distributed  to  the  inland  towns,  and  to  sac 
interior  portions  of  the  country  as  are  rendered  accessible  by  linee  c 
railway.  This  also  ^oes  under  the  general  name  of  agriculturul  lim< 
It  is  the  purest  foim  in  which  lime  can  be  obtained,  and  is  sold  at  tb 
kilns  either  by  measure  or  weight,  say  twelve  and  a  half  cents  a  boshi 
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or  five  dollars  a  tx)n.  This  wonM  make  the  first  cost  reasonable  enough, 
btt  it  cannot  be  less  than  doubled  after  adding  the  expenses  of  trans- 
portation to  a  distance.  But  though  possessing  a  larger  percentage  of 
calcareous  matter  than  stone  lime,  yet  nothing  of  the  kind  ever  acted 
Wtter  on  our  soils  than  what  was  formerly  brought  from  the  North 
Biver,  being,  with  the  exception  of  sand,  &oe  from  all  extraneous  iugre- 
dieuts^  such  as  magnesia,  which  is  found  in  so  large  proiK)rtion  in  the 
Watthmgton  lime,  rendering  it  oftentimes  hurtiu]  instead  of  beneficial 
to  the  hold*  Whenever  the  lands  on  our  river  borders  shaU  be  brought 
agalD  into  extensive  cultivation,  the  North  Biver  lime  will  doubtless 
come  into  as  great  request  as  formerly. 

It  would  be  doing  injustice  to  the  name  of  a  distinguished  agriculturist 
and  a  man  of  genius  to  withhold  in  this  connection  a  reference  to  the  labors 
and  experiments  of  the  late  Edmund  Buffin.  His  fame  is,  in  fact,  indis- 
solubly  associated  with  this  subject,  for  he  was  the  pioneer  in  the  work, 
devoting  for  years  a  mind  of  extraordinary  acti\ity  to  efibrts,  both  by 
example  and  precept,  directing  public  interest  in  this  channel  of  im  prove- 
m^U  A  small  number  of  experiments  had  been  made  in  marling  in 
James  City  County,  as  early  as  1816,  or  perhaps  earlier,  but  without 
being  conducted  with  any  intelligent  purpose.  In  ignorance  of  these, 
kowever,  Mr.  Buffin  made  his  first  experiment  in  1818,  to  the  trial  of 
wiiicb  he  was  led  altogether  by  theoretical  views  and  by  reasoning  on  the 
SQpix)8ed  constitution  of  the  soil,  as  weU  as  the  known  constitution  of 
the  manure.  This  was  on  his  farm  at  Coggin's  Point,  on  James  Bivpx^ 
io  the  comity  of  Prince  George.  It  extended  over  an  area  of  about  fif- 
teen acres,  but  by  1821  the  area  was  incf'eased  to  eighty  acres,  and  was 
Bobeequently  continued,  until  within  a  few  years  aU  the  arable  land  on 
tlie  fi^rm,  say  six  hundred  acres,  was  thoroughly  marled.  The  result 
was  marvelous,  and  soon  had  the  effect  of  stimulating  others  to  engage 
in  the  work,  until  the  practice  of  marUug  became  general  among  inte^- 
gent  farmers  throughout  tide-water  Virginia.  In  all  cases  wherein  any 
tiling  like  an  ameliorating  rotation  was  followed,  the  crops  were  quad- 
mpled  and  the  land  put  into  a  course  of  permanent  improvement.  Pro- 
verbially slow  as  agricultural  progress  has  ever  been,  yet  in  the  course 
of  forty  years,  from  a  very  small  beginning,  a  vast  revolution  was  effected, 
aiid  all  Uirough  the  agency  of  one  man  of  comprehensive  views  and  un- 
tiring energy,  whose  services  iu  a  noble  pursuit  entitle  him  to  rank 
as  a  public  benefa<;tor. 

Mr,  Buffin's  writings  on  the  subject  of  marl  were  quite  voluminous. 
For  ten  years  he  conducted  the  Farmer^  Register ^  an  agricultural  journal, 
issued  monthly  at  Petersburg  from  1833  to  1843,  in  which  the  subject  of 
marl  occupied  a  prominent  place.  But  his  fame  as  a  writer  is  chiefly 
built  on  his  Essay  on  Calcareous  Manures^  an  octavo  volume  of  three 
hundred  pages,  which  took  position  as  a  standard  work  immediately  on 
its  publication. 

THE  LIMESTONE  EEGION. 

Limestones  occupy  the  valley  of  Virginia  throughout  its  length  and 
breadth.  Some  of  them  are  of  great  purity  and  yield  limes  equal  to 
^y  from  the  north.  Some,  too,  when  burned  and  ground,  yield  admirable 
hydraulic  cements.  These  last,  however,  would  not  make  limes  suited 
to  agricultural  purposes.  Limestones  also  occur  in  several  places  west 
of  the  great  valley.  The  Warm  8])ring  Valley  is  a  limestone  formation, 
And  large  areas  in  Highland  County  are  covered  with  it;  while  still  fur- 
ther west,  in  what  are  now  the  border  counties  of  West  Virgiuiii,  lime- 
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Btones,  the  same  that  make  Kentucky  so  great  a  grazing  country,  aboond 
almost  everywhere^  and  impart  to  this  whole  section  its  distinctive  fta- 
ture  as  one  of  the  finest  grazing  countries  in  the  world. 

It  would  seem,  firom  all  we  can  gather,  that  very  little  lime  has  been 
used  in  the  valley  as  a  fertilizer.  But  it  does  not  follow  from  this  that 
applications  of  lime  to  limestone  lands  are  not  beneficiaL  On  the  con- 
trary, the  almost  universal  use  of  lime  in  Lancaster  and  other  limestone 
counties  in  Pennsylvania,  where  high  farming  is  the  rule  rather  than 
the  exception,  demonstrates  its  great  value  in  promoting  the  fertihtyof 
the  soil.  The  experience,  inde^,  6f  some  of  our  own  valley  &imen, 
who  have  used  lime,  goes  to  prove  the  same  thing.  East  of  the  Blue 
Bidge,  in  what  is  termed  the  Piedmont  division  of  the  State,  a  beltof 
talcose  and  mica  slate,  of  varying  width,  traverses  the  counties  of  Fao* 
quier,  of  Gulpeper,  Orange,  Louisa,  Albemarle,  Buckingham,  Nelson^ 
Amherst,  Campbell,  Pittsylvania,  and  Franklin,  following  a  directioi 
mainly  parallel  to  the  mountain  crests,  and  consequently  running  north* 
east  and  southwest.  A  line  traced  on  the  State  map  from  the  month 
of  Summerduck  Bun,  on  the  Bappahanook,  through  Orange  Oourt  Hoose^ 
Gordonsville,  Warminster,  on  the  James,  to  the  mouth  of  Archei^ 
Greek,  and  prolonged  to  tne  southwest  into  Franklin  Oounty,  would  in* 
dicate  approximately  the  position  and  direction  of  this  belt  of  takoss 
rocks,  which  accompanies  the  limestone.  The  limestones  occur  some- 
what irregularly  along  this  line,  interrupted  or  in  layers ;  not  oontm- 
nous,  but  outcropping  at  various  places  where  they  have  been  quarried 
either  for  building  or  burning  to  lime.  From  a  short  distance  abote 
Bcottsville  up  nearly  to  Lynchburg  the  James  Eiver  meanders  through 
this  belt,  and  consequently  we  find  the  limestone  exposed  at  numeroos 
points  along  the  river,  and  favorably  located  for  quarrying  and  water 
transx)ortation.  If  lime  suitable  for  agricultural  purposes  can  be  obtained 
from  it,  this  calciferous  belt,  running  through  a  section  the  soils  of  which 
are  a«  a  rule  deficient  in  lime,  must  prove  an  incalculable  blessing  to 
farmers.  Various  analyses  of  these  limestones,  made  by  Profeseor 
Bogers  while  State  geologist^  demonstrate  their  value  for  all  the  purpoeee 
to  which  lime  may  be  apphed.  Considerable  variation  in  the  constit- 
uents are  reported  in  specimens  from  different  localities,  some  yielding 
a  lime  of  excellent  quality,  some  being  true  hydraulic  limes,  while  otben 
contain  a  considerable  proportion  of  magnesia.  How  far  the  presence 
of  this  mineral  may  affect  its  value  for  agricultural  purposes  the  writer 
is  not  prepared  to  say.  A  belt  similar  to  the  one  descritNed  travereee 
the  northwest  side  of  Fauquier  and  Loudon,  lying  along  the  west  side 
of  Bull-Run  Mountain.  At  several  localities  in  this  belt  the  limestoae 
baa  been  burned,  and  is  said  to  have  yielded  lime  of  good  quality  fcr 
building  purposes,  but  we  have  no  information  that  it  has  been  used  •• 
a  fertilizer. 

It  is  within  the  recollection  of  the  writer  that  the  owners  of  limekflni 
along  James  Biver,  at  its  intersection  with  the  belt  above  described, 
were  at  one  time  ready  to  make  contracts  with  the  farmers  living  below 
for  the  delivery  of  agricultural  lime  at  their  landings  on  the  cani£  Only 
a  small  quantity,  however,  was  taken,  and  no  valuable  result  was  ever 
reported.  It  was  believed  that  the  soils  near  the  river  did  not  require 
it,  and  thus  the  use  of  lime  throughout  the  district,  ftt)m  the  Blue  Rid^e 
to  tide-water,  seems  to  have  made  no  progress  whatever.  At  the  saaie 
time  the  soils  are  believed  to  be  destitute  of  any  calcareous  ingrcdienl> 
while  a  portion  of  them  evidently  comes  under  the  head  of  ^^acid''  80fl% 
according  to  the  nomenclature  of  Mr.  EufBn,  as  is  indicated  by  tfce 
growth  of  sorrel,  broomsedge,  huckleberry  bushes,  old-field  pine,  irf 
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other  sonr  plants.  Bat  generally  the  soils  of  all  this  region  are  highly 
improvable,  renting  for  the  moat  part  on  a  basis  of  red  or  yellow  clay. 
The  red  soils  of  Albemarle  and  Goochland  are  proverbial  for  their  fer- 
tility. Clover  grows  well  wherever  the  land  has  not  been  exhausts, 
and  plaster  has  a  tine  efl'ect.  Should  lime  ever  become  accessible  at  a 
moderate  cost,  this  may  be  made  one  of  the  finest,  as  it  is  one  of  the 
most  salubrious,  districts  in  the  State.    . 

According  to  all  analogy  we  should  expect  to  find  limestone  accompa- 
ttying  the  coal  measures  of  Chesterfield,  Henrico,  and  Goochland.  But 
not  a  traoo  exists,  with  the  exception  of  a  thin  crystalline  deposit  of 
pure  carbonate  of  lime,  resting  immediately  on  the  granite  which  forms 
the  bed  of  the  coal  basin.  This  extensive  coal-field  is  thought  by  geolo- 
gists to  have  bc^en  deposited  long  subsequent  to  those  of  other  coal 
districts,  and  therefore  not  properly  belonging  to  the  carboniferous  era. 
It  affordB  the  only  instance,  it  is  believed,  ill  which  the  coal  is  superim- 
posed immediately  above  the  granite.  This  is  not  uniformly  the  case, 
boirever,  om  account  of  the  frequent  and  violent  dislocations  that  are 
foand  to  occur  in  every  part  of  the  basin  yet  explored,  and  which  In 
the  sinking  of  a  shaft  render  the  striking  of  a  seam  as  much  a  matter 
of  chance  as  of  science.  Thus  far,  coal  has  been  raised  only  on  the 
eastern  and  the  western  boundary  of  the  basin,  which  is  from  eight  to 
ten  miles  in  width;  and,  from  the  great  dip  of  the  strata,  it  is  hardly 
possible  it  will  ever  be  raised  from  the  middle,  not  even  by  means  of 
drills.  Already  there  are  numerous  pits  from  seven  hundred  to  eight 
hondred  feet  deep  within  a  mile  of  the  outcropping. 

The  fine  coal  which  accumulates  at  the  mouths  of  the  shafts  has  been 
jwed  for  agricultural  purposes,  and  not  without  benefit.  But  the  effect 
is  perhaps  only  mechanical,  by  improving  the  texture  of  heavy  soils,  or 
contributing  to  the  warmth  of  those  which  are  cold  by  a  freer  admission 
of  the  sun's  rays. 

PLASTEE. 

The  only  extensive  deposit  of  gypsum  in  the  State,  as  far  as  we 
have  any  knowledge,  is  situated  in  the  extreme  southwestern  por- 
tion, in  the  counties  of  Smyth  and  Washington.  It  is  found  in  the  val- 
bys  of  the  North  Holston  River  and  of  Walker's  Creek,  between  Walk- 
ers Mountain  and  Clinch  Mountain,  and  stretches  along  these  valleys 
for  forty  miles  in  a  nearly  east  and  west  direction.  The  plaster  occurs 
as  boulders,  some  of  which  are  of  immense  size,  imbedded  in  clay.  The 
deposit  is  believed  to  have  great  depth,  and  practically  it  may  be 
reganled  as  inexhaustible.  The  beds  have  not  been  worked  to  any 
great  extent,  though  enough  has  been  taken  out  to  supply  the  wants  of 
flie  surrounding  country.  It  has  found  its  way  also  along  the  Virginia 
■fad  Tennessee  railroad  as  far  as  Liberty,  in  Bedford  County,  and  from 
this  and  other  points  on  the  road  over"  the  mountain  into  jBotetourt, 
tod  some  is  sent  in  boats  down  the  Holston  River.  There  can  be  no 
donbt  that  with  convenient  access  to  a  market  by  railroad  or  water, 
with  transportation  at  reasonable  rates,  the  whole  State,  above  tide 
water  at  least,  could  be  supplied  with  plaster  at  prices  considerably  less 
than  for  Nova  Scotia  plaster.  The  beds  are  several  miles  from  the  rail- 
load,  so  that  at  present  the  plaster  has  to  undergo  the  expensive  process 
of  hauling  in  wagons;  but  it  is  understood  that  efforts  are  being  made 
to  get  a  branch  road,  or  tram-way,  to  the  banks.  An  analysis  by  Pro- 
ttesoT  QUham  makes  this  plaster  equal  in  all  respects  to  the  Nova 
kotia. 


(Concentrated  fertilizers  in  the  south- 

ERN  states. 


THE  PECULIAU  WANTS  OF  SOUTHEEN  AGIUCfULTiniE. 

Cotton  plantinf^,  the  product  of  wUich  is  largely  exported  and  vrhidi 
demands  constant  tiUage,  and  the  occasional  heavy  nuns  iallingon  light 
plowed  ground  easily  washed,  tends  powerfully  to  denude  and  impovemh 
the  soil.  As  no  cotton,  grain,  or  tobacco  can  be  raised  without  eultivi- 
tion,  and  frequent  heavy  rains  are  as  distinctive  in  their  character  as 
any  other  feature  of  oui'  climate,  fertility  can  be  maintained  in  long-cul- 
tivated fields  only  by  restoring  to  the  soil  in  some  way  the  elements  of 
crops  removed  partly  by  washing  rains  and  partly  by'  fertilizinf 
atoms  consumed  in  the  growth  of  cultivated  plants.  Elenco,  planting 
industry  in  a  semi-tropical  climate  requires  for  its  highest  osefulnes 
and  success  far  more  manure  derived  from  sources  outside  of  the  plan- 
tation than  ordinary  farming,  or  mingled  grass  and  grain  culture  with 
stock  husbandry.  Under  the  latter  system  the  farmer  haa  snperior 
adv*antages  for  the  home  production  of  fertilizers  from  live  stock,  Uiat 
give  a  profit  independent  of  their  manure.  Fields  seeded  to  permaDtat 
grass  or  in  clover  are  generally  exempt  from  injurious  surlace  wasliiDg, 
while  all  the  fertilizing  substances  contained  in  a  rich  turf,  and  In  tbe 
valuable  roots,  stems,  and  leaves  of  clover,  are  drawn,  in  part  at  least, 
from  the  atmosphere  and  the  deep  subsoil.  To  exclude  from  cotton 
plantations  all  clover,  grass,  culture  and  stock  growuig  is  not  \rise, 
uidess  one  may  command  at  a  low  price  concentrate  commercial 
manures  that  will  at  once  maintain  the  fruitftilness  of  every  field  an<l 
return  a  satisfactory  profit.  Commendable  efforts  have  been  made,s»i 
are  still  in  progress  andjncreasing,  to  supply  manures  of  this  character. 
They  are  essentially  such  elements  of  fertility  as  disintegrated  rocfci 
yield  to  the  best  clay,  sand,  and  soils.  Such  plant-food  as  rain  watei 
and  the  atmosi)here  supply  over  every  poor  field  as  generously  as  ova 
those  most  productive,  are  to  a  largo  extent  left  out^  Concentration 
means  the  exclusion  of  all  atoms  in  manure  that  experience  proves  t« 
be  of  less  value  than  those  retained*  A  fertilizer  that  has  no  greata 
value^  pound  for  pound,  than  common  yard  and  stable  manure,  will  nol 
bear  long  and  ex]3ensive  transportation,  if  the  planter  obtained  it  in  tlM 
first  instance  for  nothing.  Concentration,  therefore,  is  a  matter  of  tJi 
greatest  practical  importiiuce  where  land  by  the  hundred  million  acrs 
remote  from  commercial  centers,  is  to  be  fertilized  by  commerciA 
manures.  As  far  as  the  planter,  farmer,  or  stock  raiser  sends  a  baleo 
cotton,  barrel  of  fiour,  or  fat  steer  to  market,  which  takes  from  the  soi 
a  part  of  its  indispensable  phosphates.  suli)hates,  potash,  and  othc 
bases,  the  principle  of  restitution  should  be  ai>plied  and  com|)ensati<» 
made,  if  need  be,  by  the  return  of  the  fertilizijig  substances  named,  i 
nation  of  farmers  and  i>lanters  who  cultivate  poor  land  without  nuuaur 
must,  from  tbe  necessities  of  the  case,  sui)i>ort  half  of  its  entire  populi 
tion  in  poverty,  ignorance,  and  a  low  standajxl  of  material  and  mon 
comfort.  Uni)roductivo  labor  enriches  no  one.  while  it  denies  tin 
"hoi>eof  reward"  which  is  the  very  life  and  injspiration  of  happy  indni 
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by.  A  nation  heavily  in  debt  can  ill  afford  to  cultivate  land  too  poor 
to  return  more  than  a  bare  subsistence  to  the  millions  that  live  upon  it; 
and  it  is  still  woi-se  economy  to  impoverish,  from  the  lack  of  manure, 
the  firuitfuJ  lands  that  remain  to  us  of  our  noble  inheritunco.  Not  only 
our  cotton  growing  interest  in  the  South,  but  our  wheat  and  com  grow- 
ing interests  everjTi'here,  demand  the  raw  material  for  making  crops  at 
the  cheapest  rate  it  can  be  furnished  by  the  best  talent,  science,  and  art 
in  the  country.  Let  us  examine  some  of  oiu*  resources  in  the  planting 
States  to  supply  the  essential  food  of  plants. 

SALTPETER  CAYES  IN  THE  SOUTH. 

• 

It  is  a  historical  fact  of  no  inconsiderable  agricultural  importance  that, 
daring  the  last  war  with  Great  Britain,  when  our  coasts  were  blockaded, 
8alti»eter  was  made  for  gunpowder  from  the  nitrate  of  lime  taken  from 
the  Mammoth  Cave  in  Kentucky.  Similar  caves,  but  less  in  extent,  in 
North  AJaliama,  Middle  and  East  Tennessee,  ana  Virginia,  furnished  a 
large  but  unknown  quantity  of  this  nitrate  during  the  recent  civil  war. 
One  of  these  niter-pro<lucing  caves  exists  on  the  fann  of  Dr.  Lee, 
about  twenty-five  miles  below  Knoxville,  and  another  on  the  farm  where 
he  resides,  near  the  French  Broad  River,  in  Knox  County.  The  suc- 
eess^  use  of  nitric  acid,  in  combination  with  potash,  soda,  lime,  and 
magnesia^  as  a  fertilizer,  leaves  no  room  for  doubt  that  a  pound  of 
nitrogen  m  this  form  is  not  less  valuable  as  plant-food  than  an  equal 
weight  in  the  form  of  ammonia.  Therefore,  whoever  can  produce  the 
nitrate  of  lime,  in  a  cave  or  elsewhere,  may  produce  the  most  valuable 
constituent  in  Peruvian  guano,  an  imported  manure  worth  eighty  dol- 
lars a  ton  in  Baltimore,  and  ninety -five  dollars  a  ton  in  several  southern 
cities.  Deprive  this  expensive  manure  of  its  nitrogen,  and  its  market 
Talue  will  foil  at  once  to  less  than  half  of  its  present  price,  although  the 
average  quantity  of  nitrogen  contained  in  it  does  not  exceed  twelve  per 
cent 

As  a  source  of  assimilable  nitrogen,  nitrification  is  a  matter  that  well 
deserves  tJ^e  study  of  every  planter  and  farmer.  It  is  not  more  certain 
tiiat  common  mold  and  toad-stools  grow  on  a  dung  heap  than  tliat 
saltpeter  will  grow  at  the  expense  of  atmospheric  nitrogen  and  oxygen, 
nnder  fovoring  conditions.  Nitric  acid  probably  exists  more  abundantly 
in  Chili  and  Peru,  in  combination  with  soda  as  cubic-niter,  than  in  any 
other  countries ;  and  it  is  found  un<ler  conditions  that  forbid  the  idea 
that  the  acid  has  a  vegetable  or  animal  origin.  Nitrification  appears  to 
resemble  combustion,  with  this  difference :  carbon,  hydrogen,  sidjihur, 
and  phosphorus,  bum  and  form  acids  \iithout  the  aid  and  presence  of 
any  base  to  unite  with  the  acid  generated ;  while  the  combustion  of 
wtrogen  with  oxygen  require^  the  aid  of  a  present  alkali  or  alkaline 
base  to  combine  with  and  take  up  nitric  acid  as  fast  as  it  is  formed. 
Decaying  animal  or  vegetable  matter  liberating  nascent  nitrogen  in  the 
presence  of  lime  in  our  caves,  of  soda  in  Chili,  and  potash  in  many 
places,  may  be,  and  probably  is,  necessary  to  start  the  formation  of 
nitric  add ;  but  nitrification  once  going  on,  with  an  abundant  supply  of 
oxygen  and  nitrogen  present,  and  lime  greedy  to  consume  the  acid  as 
aooD  as  formed,  much  more  niter  appears  in  the  result  than  the  organic 
inatter  will  account  for  by  the  nitrogen  su])plied.  Precisely  what  vary- 
ing conditions  extinguish  the  chemi^  action  called  nitrification  are  not 
kiu>wn.  The  subject  loses  some  of  its  practical  importance  on  lime- 
itone  land,  from  the  fact  that  with  clover  and  a  little  plaster  we  can 
Iraw  assimilable  nitrogen  directly  from  the  atmosphere  chewp^T  vci 
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all  our  fields  than  we  can  produce  it  in  caves  or  elsewhere,  to  be 
used  as  a  manure.  The  consumers  of  Peruvian  guano  pay  more  foi 
assimilable  nitrogen  than  it  is  fairly  worth.  Bringing  nitrtfgen  from 
Peru  to  this  country  and  Europe  for  manure  is  about  as  wise  as  tibe 
transportation  of  brick  from  Holland  to  build  houses  on  the  clay  banks 
of  Albany,  New  York,  and  from  England  for  a  similar  puipose  in 
the  colonies  of  Virginia  and  Maryland.  On  non-calcareous  soils  the 
nitrate  of  lime  may  be  used  at  a  large  profit.  It  is  worthy  of  remaik 
that,  in  the  absence  of  an  alkaline  base,  nitrogen  liberated  from  decay- 
ing substances  unites  with  hydrogen  to  form  one  (ammonia)  in  prefer- 
ence to  combining  with  oxygen  to  form  an  acid.  The  chemistry  of  tlie 
dung-heap  and  of  all  agricultural  salts  is  alike  inviting  and  instructive, 
and  it  is  strange,  or  at  least  unfortunate,  that  planters  and  fEurnien 
who  invest  thousands  in  acids  and  alkalies  lor  manure  every  year,  are  n 
unwilling  to  study  their  mutual  affinities,  origin,  and  agricultural  foroe^ 
The  action  of  lime  in  saltpeter  caves  suggests  its  use  in  composts,  on  the 
farm,  and  as  a  fertilizer  in  the  soil  everywhere.  If  lime  in  rocks  ani 
soils  does  not  augment  fhiitfulness,  why  are  the  limestone  districts  ii 
Virginia,  Kentucky,  Tennessee,  and  Alabama  (not  to  name  those  in  )fet 
York,  Pennsylvania,  and  Ohio)  so  remarkable  for  their  fertility  f  linn 
as  the  base  of  an  acid  will  convey  into  the  circulation  of  agricultural 
plants  carbon,  nitrogen,  chlorine,  sulphur,  and  phosphorus ;  but  all  thcM 
elements  of  crops  must  be  in  the  soil,  within  its  reach  and  in  an  avaiU^ 
ble  form. 

Having  briefly  noticed  nitrogen  in  connection  with  Umeasafertiliier, 
phosphorus  will  next  be  considered  as  it  is  found  in — 

THE  BONE  PHOSPHATES  OF  SOUTH  OAEOUNA. 

There  is  reason  to  believe  that  the  richest  deposit  of  bone  phoephaiM 
on  tiie  continent,  and,  as  far  as  known,  in  the  world,  exists  in  Sood 
Oarolina,  not  far  from  Charleston.  Dr.  Pratt,  of  that  city,  whose  an* 
lytical  researches  developed  the  fuU  value  and  significance  of  this  won- 
derM  mine  of  phosphoric  acid,  says : 

"  This  bed  has  long  been  known  in  the  history  of  the  geology  of  Soatt 
Carolina  as  the  ^  Fish-bed  of  the  Charleston  basin,'  on  account  (tf  ^ 
abundant  remains  of  marine  animals  found  in  it ;  Professor  Holmes,  d 
Charleston  College,  having  not  less  than  60,000  sharks'  teeth  alone,  sonl 
of  them  of  enormous  size,  weighing  from  two  to  two  and  a  half  poimdi 
each.  The  bed  outcrops  on  the  banks  of  the  Ashley,  Cooper,  StonOi 
Edisto,  Ashex>oo,  and  Combahee  Elvers ;  but  is  developed  most  hearill 
and  richly  on  the  former,  and  has  been  found  as  far  inland  as  forty  fli 
fifty  miles.  Near  the  Ashley  Kiver  it  paves  the  public  highways  fat 
miles ;  it  seriously  impedes  and  obstructs  the  cultivation  of  the  lan^ 
affording  scarcely  soil  enough  to  hill  up  the  cotton-rows ;  and  the  pbflft 
phates  have  for  years  past  been  thrown  into  piles  on  the  lawns  andinli 
causeways  over  ravines,  to  get  them  out  of  the  reach  of  the  plows.  B 
underlies  many  square  miles  of  surface  continuously  at  a  deptii  rangivi 
from  six  inches  to  twelve  or  more  feet;  and  it  exists  in  such  qnaft 
titles  that  from  five  hundred  to  a  thousand  tons  underlie  each  acii 
In  fact,  it  seems  there  are  no  rocks  in  this  section  wliich  are  not  phot 
phates.'' 

From  these  fossil  bones  and  teeth  the  Wando  Mining  and  ManufiM 
turing  Company  of  Charleston  have  made,  with  other  ingredients,  l 
fertilizer,  which  is  sold  at  sixty  dollars  a  ton,  which  proves,  in  maia; 
instances,  equal  in  value  as  a  manure  to  Peruvian  guano  that  cost 
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eighty  dollars  a  ton.  Others  are  snccesfifiilly  mannfactiirmg  soluble 
phosphates  firoin  titiese  organic  remains.  Bones  of  fresh-water  animals, 
and  still  inore,  perhaps,  of  land  animals,  are  founcl  with  those  grown 
in  salt  water,  liideed,  there  is  no  reason  why  this  great  "  Fish-bed 
ofUie  Charleston  basin,"  as  Prof€;8Sor  Agassiz  nam^  it  more  than 
tiwenty  years  ago,  should  not  supply  soluble  phosphoric  acid  in  its  moat 
available  form  ;  for  the  bones  of  the  mastodon  still  retain  some  two  and 
a  half  per  cent,  of  their  organic  matter,  and  yield  on  analysis  eighty- 
five  per  cent,  of  bone  phosphates.  Bestore  the  fat,  gelatine,  water,  and 
carbonate  of  lime  that  existed  in  these  organic  bodies  when  the  animals 
died,  and  the  phosphates  will  be  reduced  from  eighty-five  per  cent,  to 
abont  fifty-five  per  cent.  Time  has  eliminat/ed  elements  of  little  value 
as  plant-food  (except  nitrogen)  in  fresh  bones,  and  thereby  concentrated 
phosphorus  into  a  smaller  volume  for  distant  transportation  and  use  as 
a  manure. 

After  citing  the  results  of  thirty  analyses  of  as  many  samples  of  these 
extensive  deiK)sits,  some  nodular,  hard  conglomerates,  once  thought  to 
be  sihcious  fossils,  and  6ome  the  soft  debris  of  bones,  with  a  part  of  the 
organic  matter  still  remaining.  Dr.  Pratt  sums  up  their  advantages  in 
these  words : 

"  Ist  The  percentage  of  the  phosphate  of  lime  is  high.  2d.  The  car- 
bonate of  lime  and  phosphate  of  iron  and  alumina  are  unusually  low. 
3d.  Its  composition  is  more  uniform  and  regular  than  that  of  any  other 
known  stratum  of  a  similar  nature.  4th.  Its  mechanical  or  physical 
qualities  are  such  that  it  is  easily  ground.  5th.  It  contains  no  minend 
phosphate,  but  is  without  doubt  purely  animal  in  its  origin. 

^*With  these  immense  advantages  in  its  favor,  we  may  fearlessly 
fiirow  it  on  the  market,  and  feel  that  in  one  other  product,  besides  cotton, 
rice,  and  lumber,  we  are  independent  of  the  world.'' 

A  citation  inoicative  of  the  extent  of  this  available  mass  of  bone 
earth,  in  addition  to  those  above  given,  may  satisfy  cautious  readers. 
Ibe  same  author  states  in  another  place,  that  ^^the  area  of  this  bed  con- 
tuning  phosphates  of  good  quality,  and  in  workable  quantity,  so  far  as 
known  and  examined  by  the  writer  in  person,  is  not  less  than  forty  or 
ifty  gqmre  miles;  though  from  samples  I  have  examined  from  beyond 
m&sfd  limits,  I  am  led  to  believe  that  the  rock  will  be  found  of  good  or 
iDdifferent  quality,  and  in  greater  or  less  quantity,  over  an  area  of 
Bfveral  hundred  square  miles." 

Bo  large  a  supply  of  phosphorus  of  animal  origin  in  or  near  the  center 
of  the  best  cottx)n-growing  country  in  the  world,  whether  long  staple  or 
short,  is  a  fact  hardly  less  important  in  its  financial,  commercial,  and 
mana&cturing  aspects  than  in  its  agricultural  significance.  Nothing 
will  contribute  so  much  to  keep  the  nation's  large  and  growing  foreign 
trade  in  a  safe  and  profitable  condition,  yielding  an  immense  revenue  by 
import  duties,  as  the  cheap  production  of  cotton  under  a  system  of  til- 
lage and  plantation  economy  that  will  impart  a  high  degree  of  fmitful- 
ness,  in  perpetuity,  to  aU  our  planting  lands ;  as  naked,  gullied,  aban- 
doned old  fields,  they  are  valueless ;  but  with  good  concentrated  manure, 
easily  drilled  in  with  cotton-seed,  they  often  return  an  annual  profit 
of  from  $10  to  $100  per  acre;  crops  ranging  from  five  hundred  to  a 
thousand  x>ound3  of  good  merchantable  cotton  are  raised  by  the  aid 
of  commercial  fertilizers.  At  twenty  cents  a  pound,  the  profits  are 
most  satisfactory  to  the  planter  and  manufacturer  of  superphos- 
phates. 

Dr.  Pratt's  "  Chemical  History"  of  South  Carolina  phosphates  has  the 
following  tables,  on  pages  20  and  21: 
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Tabulated  results  of  analyses  made  in  the  months  of  August  and  September,  18G7,  tog^ker  wUk 

a  few  analyses  of  other  chemistSyfor  camparison. 


Pbofpbateof  lime 

Phowpbiita  of  iron  and  alu- 
mina   

Carbonate  of  lime  and  mdg- 
nfvia. 

Organic  matter 

Sand 


34.40 


29.32 


55.52 

1.50 

10.33 

0.50 

10.31 


a 


63.30 
L33 
8.20 

'b'.m 


€8.03 
&02 

8.  oar, 

7.50 
9.91 


66.36 
3.01 


- 


1L70 


6L93 

L04 

11.21 


64.07 

a84 

ILOO 


OBLOO 


59.07 

.65 

5.69 


10 


41 J5 
LM 


Alkalies,  magnusia,  salpbates,  ebloridoi,  flaoridea,  water,  dML,  sot  estimated. 


11 


Fbotpbate  of  lime 49. 67 

FboNpbate  of  iron  and  aln 

mina 

Garbonate  of  lime  and  mag 

nesla 

Organic  matter  and  water. . . 
Sand  and  Iom 


a  86 
4.73 


12 


.'iO.07 

0.69 

10.14 


18 


61.84 


8.60 
30.16 


14 


85.65 


5.04 
2.16 


15 


46.90 


4.00 
4a  00 


16 


40.28 


&32 
4%  64 
13.76 


17 


7a  90 

a50 

10.28 
4.00 
5.79 


1ft 


jsaso 

4.10 

23.70 
6.10 
L60 


19 


15.86 

13.91 

39.50 
ILOO 
ia60 


44.n 


11.31 

&(» 

27.  SO 


Fboipbate  of  lime 

PboHpbate  of  iron  and  aln* 

mina 

CSarbonate  of  lino  and  mag- 

netda. 

Orgitnle  matter , 

Sand  and  water 


21 


4a  34 


14.84 

2.13 
or.  44 


49.12 
12.00 


6S.26 


17.31 


24 


13.90 
12.33 


22.81 
15.40 


29 


53.90 
9.23 


ia24 

4.08 


26 


63.v\l 


11.36 
ia95 


27 


5L50 


f   21.51 

iao7 


2S 


44.00 


ia3o 

35.60 


3L0Q 


1&0 
43.17 


HOW  TO  uthizb  bone  phosphates. 

Wben  separated  from  all  impurities,  by  washing  or  othermse,  as  &r 
as  practicable,  phosphates  should  be  broken  fine  enough  to  grind  be- 
tween heavy  millstones,  which  should  be  dressed  to  do  as  perfect  work 
as  possible.  The  finer  the  fiour  is  ground  the  easier  its  parti6}e8  dis- 
iBolve  in  any  acidulated  water.  Thorough  drying  before  grinding  6vors 
extreme  comminution  when  reducing  the  rock  to  powder.  Hoii^  far 
heat  may  be  profitably  carried  to  aid  in  the  complete  disiut^graticD  ot 
bones  or  bone  phosphates,  experiments  will  determine.  WhenpropaDly 
ground  the  fertilizers  may  be  handed  over  to  farmers  and  pLouters  l«r 
solution  in  that  admirable  crucible  known  as  a  hot,  fermenting  dan^* 
heap. 

It  is  true  that  the  sulphate  of  lime  obtained  by  treating  ground  bones 
or  guano  with  oil  of  vitriol  is  valuable  as  a  manure ;  bat  gypsum  will 
supply  the  same  fertilizer  at  less  than  half  the  cost  of  the  vitriol 
Economy  demands  that  cultivators  of  the  soO  purchase  sulphuric  acid 
in  the  shape  of  land  plaster,  not  in  the  form  of  a  separate  acid,  as 
applied  to  bone  phosphates.  But  as  some  families  buy  wheat  flour  (liter 
it  is  baked  into  bread,  so  many  fanners  may  pr^er  to  purchase  plant- 
food  ready  cooked  for  use. 

A  late  number  of  the  Journal  of  the  Boyal  Agricultural  Society  of 
England  contains  an  elaborate  paper  "  On  the  solubility  of  phosphatic 
materials  with  reference  to  the  practical  efficacy  of  the  various  forms  in 
which  bones  are  used  in  agriculture,^  by  Dr.  Voelcker,  chemist  to  the 
society.  His  researches  have  been  thorough,  and  cure  reliable.  He  saj's: 
^^  High-pressure  steam  renders  bones  so  brittle  that  they  can  be  easily 
ground  into  fine  powder,  which  is  readily  assimilable  by  pkmts." 
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This  is  aU  that  any  plants  need  in  a  manure.  He  continues : 
<<  Bone-meaJ  preiiared  by  bigh-pressnre  steam  contains  not  much  less 
nitrogen  than  ordinary  bone  dost,  and  as  a  manure  is  far  more  efficacious 
md  valuable  than  the  latter.  Placed  in  a  heap  with  ashes  or  sand,  and 
occasionally  moistened  with  liquid  manure  or  water,  bone  enters  into 
putrefaction,  and  becomes  a  more  soluble  and  energetic  manure  than 
ordiuary  bone  dust.  An  excellent  way  of  making  bone  dust  soluble,  it 
may  aJso  be  mentioned,  is  the  Norfolk  plan  of  putting  it  into  alternate 
layers  between  fresh  &rm-yard  manure,  and  letting  botl  ferment  together 
in  a  conical  heap,  covered  up  with  earth,  to  prevent  the  loss  of  any  fer- 
tiliziDg  matter,  and  secure  it  from  penetration  by  heavy  rains." 

Norfolk  farmers  have  long  been  distinguished  as  the  best  in  England, 
which  is  equivalent  to  saying  they  are  the  best  in  Europe,  and  m  tiie 
world.  While  many  thousands  in  Great  Britain,  on  the  Continent,  and 
in  America,  use  expensive  sulphuric  acid  to  dissolve  bone  phosphates, 
Norfolk  formers  accomplish  tiie  same  result  by  warm  carbonic  acid, 
water,  and  nitrogenous  substances  in  fermenting,  manure.  At  the  market 
price  of  sulphuric  acid  in  the  South,  planters  now  pay  as  much  for  one 
poand  in  suiierphosphates  as  ten  pounds  of  the  South  Carolina  bone 
floor  ought  to  cost  at  the  mills  where  it  is  ground.  The  chemistry  of 
plant  and  animal  food  and  nutrition  will  never  do  much  for  agriculture 
before  the  true  economy  and  principles  of  this  science  are  carried  home 
to  the  fireside  and  understanding  of  the  men  who  own  and  cultivate 
the  8oil.  Farmers,  who  are  large  consumers  of  acids,  alkalies,  and  alka- 
line earths,  ought  to  study  aU  their  chemical  relations  in  compost  heaps, 
soils,  plants,  and  animals.  Every  farmer  and  planter  should  be  able  to 
inquire  understandingly  in  what  way  nature  dissolves  the  apparently 
insoluble  carbonate  of  lime,  phosphate  of  lime,  and  silicate  of  potash  in 
soils,  to  promote  the  growth  of  plants.  There  is  no  reason  to  believe 
that  sulphuric  acid  is  in  any  way  applied  to  that  object.  Carbonic  acid, 
and  others  of  vegetable  origin,  are  sufficient  for  the  purpose.  Water 
diarged  with  carbonic  acid  (the  cheapest  acid  known)  dissolves  tlie 
carbonate  of  lime  freely,  acts  sensibly  on  the  silicates  of  lime,  potash, 
ttd  soda,  and  on  bone  phosphate  reduced  to  a  fine  powder.  Strong 
Tinegar  can  be  made  from  sorghum  sirup,  and  used  as  a  solvent  on  the 
brm  cheaper  than  sulphuric  acid  can  be  bought  and  used  for  agri- 
eoltoraJ  purposes.  In  a  word,  the  same  organic  acids  formed  in  decay- 
ing dung- heaps  and  in  good  soils,  that  render  the  mineral  elements  of 
crops  available,  as  obtained  from  particles  of  feldspar,  mica,  hornblende, 
md  other  compound  minerals  as  they  exist  in  clay  and  sand,  are  at  the 
oerviee  of  the  farmer  to  bring  South  Carolina  bone  phosphates  into 
solution.  Give  us  the  osseous  remains  of  extinct  vertebmted  animals 
as  pore,  as  finely  ground,  and  as  cheap  as  possible,  and  southern  plant- 
ers and  farmers  will  do  all  else  that  is  needful  to  reorganize  them  as 
parts  of  living  beings. 

THE  SOUEOES  OP  PHOSPHOEUS  AND  SULPHUR  IN  SOILS. 

While  commercial  enterprise  explores  every  sea  to  find  islands  and 

rocks  covered  with  the  excrements  of  birds  to  be  imported  and  used  as 

manure;  and  while  geologists  and  chemists  search  eamestiy  in  the  beds 

of  post-pliocene  rivers,  lakes,  bays,  and  estuaries  for  the  bones  of  land  and 

sea  monsters  developed  in  an  age  when  oysters  in  Oeorgia  built  up  banks 

of  tiieir  shells  two  hundred  feet  in  thickness,  with  specimens  still  found 

one  hundred  miles  from  the  Atiantic,  that  measure  from  eighteen  to 

twenty  inches  in  length,  and  elephants,  mastodons,  crocoaUes,  and 
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sharks  attained  a  growth  still  more  inoredible,  fanners  shoal 
sofficient  ambition  and  professional  pride  to  look  into  their  ow 
snbsoils,  and  rocks  for  a  home  supply  of  phosphorus,  sulphur, 
and  other  substances,  without  which  no  crop«can  grow.  In  the 
Office  Eeport  for  1850  may  be  found  an  eiasay  of  nearly  a  hundre< 
on  the  "  Study  of  Soils,"  in  which  all  the  elements  of  cultivated 
are  traced  to  their  source. 

Phosphorus  and  sulphur  in  combination  with  iron,  as  a  phoi 
and  sulphuret  of  this  metal,  often  abound  in  soils — a  condition  ii 
they  do  no  good  as  plant  food.  The  earthy  part  of  every  seed  oi 
has  from  seventy-five  to  eighty  per  cent,  of  phosphoric  acid  a 
ash  as  necessary  constituents }  and  while  the  soil  has  a  plenty  o 
phoret  of  iron  and  insoluble  silicate  of  potash,  the  lack  of  a\ 
phosphoric  acid  and  potash  often  reduces  the  yield  more  than  o 
Crops  of  com  and  cotton  are  also  diminished  under  like  circumis 
when  Uieir  elements,  although  present,  are  unavailable.  All  sue! 
need  marl  or  lime,  by  which  the  phosphorets  and  sulphurets  of  i 
changed,  or  rather  made  to  produce  gypsum  and  bone  eartl 
phosphate  of  alumina  is  decomposed  also  by  lime,  yielding  a  bon 
phate.  Sulphur  in  combination  with  iron  is  converted  into  an  i 
lime,  with  which  it  unites  to  form  the  sulphate  of  lime,  which 
known  as  gypsum  or  land  plaster.  The  power  of  lime  to  produi 
phosphoric  and  sulphuric  acids  in  soils  where  neither  existed 

S'ves  to  the  marl  beds  which  extend  from  the  Chesapeake  Bay 
io  Orande  great  agricultural  importance.  lime  often  eliminal 
ash  and  magnesia  from  their  insoluble  silicates  in  a  similar  n 
Clay  roasted  with  lime  gave  Dr.  Voelcker  about  twice  as  much 
to  rain-water  as  that  roasted  without  lime.  It  is  impossible  to  a 
for  the  greatly  increased  growth  of  walnut,  hickory,  and  poplar 
trees  on  our  own  limestone  lands,  which  contain  fourfold  more 
and  magnesia  in  their  cells  and  tubes  than  smaller  trees  have  tha 
on  similar  clays  nearly  destitute  of  lime,  without  conceding  the 
of  this  alkaline  earth  to  decompose  the  silicates  of  potash  ani 
nesia  as  derived  from  their  parent  rocks,  and  thereby  supply  pota 
magnesia  as  well  as  lime  to  these  magnificent  plants.  The  fertilj 
general  durability  of  our  best  lime  soils  are  wdl  known :  yet  lim< 
potash,  nor  magnesia,  nor  chlorine,  nor  soda,  nor  sulpnuric,  noi 
phorio  acid — all  of  wmch  appear  in  our  annual  crops  of  grain,  gra 
other  staples.  Lime  eliminates  these  from  insoluble  minerals 
urally  as  it  forms  the  stone-like  covering  of  all  shell-fish,  and  tl 
'  of  all  internal  skeletons.  Its  relations  to  pUmt  life  and  animal  li 
be  obscure^  but  they  are  obviously  most  intimate  and  enduring 
mencing  with  some  of  the  oldest  sedimentary  rocks,  which,  in  th 
ghany  range  of  mountains.  Professor  Bogers  estimates  at  40,0 
in  thickness.  During  all  tne  unknown  and  apparently  almost 
ited  geological  ages  in  which  these  mountains  of  sea-born  rock 
been  slowly  growing,  and  serving  as  the  cemetery  of  exi^iring  i 
and  genera  of  animals,  as  well  as  of  individuals,  these  beings  ha^ 
lime  to  cover  all  their  shells,  and  to  give  solidity  and  strength  tc 
bone  in  their  bodies.  An  element  of  fertility  used  by  nature  so  1 
and  endiiringly,  thinking  farmers  will  not  long  neglect. 

OALOAEEOUS  MAELS  AND  POTASH  aBB£NSAia)S. 

No  owner  of  a  naturally  poor  clay  or  sandy  farm  on  the  Atlanti( 
of  the  United  States  can  visit  the  rich  calcareous  soils  to  be  fo 
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many  of  the  western  and  sonthem  States  without  wishing  to  try  the 
dScacy  of  lime,  marl,  or  greensand  for  the  improvement  of  his  compar- 
atively  stenle  land.  Oovemor  Hammond  has  applied  some  300,000 
bushels  of  shell  marl  from  Shell  Bloff,  on  the  Savannah  Elver,  in  Geor- 
gia, to  his  plantation  at  Silver  Blnff,  on  the  South  Carolina  side  of  the 
same  river,  with  entire  satisfaction.  Mr.  H.  Bnrgwyn,  of  Northampton 
Oonnty,  North  Carolina,  (a  large  and  snccessftd  farmer,)  says  that  ^^no 
gold  mine  is  so  valuable  as  a  good  marl  pit."  The  late  Thomas  Affleck 
writes: 

<^Lime  is  an  absolutely  indispensable  ingredient  in  the  soil  in  which 
fruit-trees  of  any  kind  are  grown,  and  especially  the  apple  and  pear. 
Until  I  was  convinced  of  this  fact,  I  found  great  difficulty  in  producing  a 
healthy  and  vigorous  growth  upon  many  varieties  of  the  apple.  By 
marling  I  removed  the  difficulty ;  the  wood  became  short,  jointed,  and 
heidthy,  the  foliage  abundant  and  persisting  until  frost,  the  fruit  large« 
sound,  and  free  firom  specks  and  blemishes,  such  as  before  disfignrea 
some  kinds." 

Twenty-two  years  ago  cotton  sold  in  Augusta,  Georgia,  at  five 
cents  a  pound,  and  fresh  land  in  the  southern  and  southwestern 
parts  of  the  State  could  be  bought  at  ten  cents  an  acre.  The  price 
paid  for  cotton  was  too  low  to  do  more  than  return  small  wages  for 
t&e  labor  of  raising  it  on  rich  land,  toithout  restitution.  Hence  planting- 
lands,  whether  rich  or  poor,  sold  at  mere  nominal  prices.  Now  cotton 
is  worth  at  least  fifteen  cents  per  pound  in  gold,  and  the  raw  material 
for  making  it  more  than  five  times  its  value  in  1847.  Whatever  concen- 
trated fertilizers  may  be  extracted  from  marl,  and  the  greensands  ot 
New  Jersey,  and  in  States  south  of  it,  have  an  excellent  home  market, 
rhich  time  is  more  likely  to  increase  than  diminish. 

The  greensands  of  New  Jersey  are  so  extensive,  and  so  rich  in  potash^ 
that  nothing  is  hazarded  in  saying  that  millions  of  tons  of  this  alkali 
Qzist  therein,  which  science  and  art  may  yet  extract,  perhaps  very  much  as 
aommon  wood-ashes  are  made  to  give  up  their  soluble  potash  for  domestic 
use  and  commercial  and  manufacturing  purposes.  It  is  more  than  prob- 
able that  many  unsuccessfid  attempts  were  made  to  extract  good  com- 
mercial pearlash  from  wood-ashes  before  any  one  could  claim  success; 
tmt  these  repeated  failures  did  not  prove  that  all  efforts  in  that  direc- 
tion must  end  in  failure.  Southern  agriculture  wants  a  vast  amount  of 
[H)ta6h,  which  greensand  contains  in  quantities  apparently  inexhaustible. 
&JS  farmers  and  planters  we  do  not  need,  nor  want,  the  silicious  sand, 
lor  the  alumina,  nor  the  iron,  nor  the  lime  that  may  be  found  in  the 
same  bed  with  potash.  Throw  out  these,  and  •we  will  pay  a  fair  price 
tn  eotton,  wheat,  com,  meat,  and  tobacco  for  the  precious  alkali. 

Grood  marls  so  abound  in  the  States  of  Maryland,  Virginia,  North  Oaro- 
lina,  South  Carolina,  Georgia,  Alabama,  Florida,  Mississippi,  Louisiana, 
texas,  and  Arkansas,  all  of  the  same  geological  age  and  formation,  (the 
pliocene  of  Lyell,)  that  their  presence  or  absence  on  the  ground  or  under 
its  surface  is  mainly  a  question  of  elevation  above  tide- water.  Within 
Ive  miles  of  Washington  City,  and  a  little  north  of  the  Marlboro'  road,  in 
I  guDy,  may  be  seen  the  outcrop  of  a  stratum  of  oyster  and  other  shells 
yt  unknown  extent  and  thickness.  These  marine  shells  are  estimated 
to  be  over  one  hundred  feet  above  the  water  in  the  Potomac.  The  hills 
>f  giant  oyster  shells  that  extend  from  Shell  Bluff,  on  the  Savannah 
ftiver,  thirty  mUes  below  Augusta,  westward  several  mOes,  are  one  hun- 
Jied  and  fifty  feet  above  the  Atlantic,  and  over  one  hundred  miles  from 
it.  Between  this  remarkable  mass  of  shells,  generally  quite  free  from 
Sand  and  clay,  and  the  Keys  of  Florida,  a  distance  of  some  tive^  ^\3aviix»^ 
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and  flft^  or  six  hundred  miles,  there  maybe  many  ^^fish  basins"  tiled 
with  phosphates.  We  do  not  know  what  organic  remains  there  may  be 
in  such  large  and  trae  basins  as  that  of  the  Okefenoke  swamp,  which 
covers  an  area  of  500,000  acres,  and  in  other  swamps  in  southern  Geor- 
gia and  the  peninsula  of  Florida.  If  dried  peat,  or  any  species  of  aquatic 
moss,  is  worth  anything  for  fuel  when  pressed  and  dried,  the  great  swamps 
of  Georgia  can  supply  almost  any  quantity.  It  is  found  on  analysis  that 
they  contain  from  five  to  ten  per  cent,  of  ash  and  earthy  matter.  Hang- 
ing moss  on  cypress  and  other  forest  trees  has  about  one  per  cent  of 
ash,  half  of  which  is  lime.  One  hundred  pounds  of  dry  Okefenoke  mud 
will  take  ap  without  dripping  nearly  four  hundred  pounds  of  the  onne 
of  cattle  when  used  as  bedding.  By  drying  the  water  out  under  a  ^ed, 
and  again  saturating  the  muck  with  urine  from  a  tank,  repeatedly,  a  very 
concentrated  mass  of  agricultural  salts  may  be  cheaply  obtained.  Od 
thousands  of  plantations  the  leaves  of  fore^st  trees  growing  in  lowgroundi 
will  supply  salts  of  lime,  potash,  and  magnesia  cheaper  than  they  can 
be  bought  in  any  market.  These  decaying  with  marl,  gypsum,  finely 
ground  phosphates,  and  a  sprinkling  of  common  salt,  give  a  valuable 
^rtilizer  at  a  moderate  cost.  Direct  research  shows  that  twelve  times  more 
of  the  mineral  food  of  plants  exists  in  one  hundred  pounds  of  the  leaves 
of  the  long-leaf  pine  than  in  a  like  weight  of  the  wood  of  this  abmidaiit 
forest  tree.  There  is  not  a  tree,  nor  a  spring  of  water,  nor  a  swamp,  nor 
a  brook  on  any  farm  that  will  not  yield  cheap  manure.  The  water-shed 
of  the  Mississippi  River  drains  an  area  of  1,100,000  square  miles,  from 
which  a  vast  amount  of  agricultuitbl  salts  is  annually  washed  into  the 
Oulf  of  Mexico.  Judicious  irrigation  wiU  save  much  of  these  salts  for 
manure. 

SALT  FBOM  SEA-WATEB  AS  A  FEBTILIZEB. 

In  many  places  sea-water  is  so  easily  evaporated  by  the  sun,  as  at  the 
Keys  of  Florida,  and  along  our  southern  coast,  at  Turk's  Island,  ^ 
elsewhere,  that  salts  of  soda,  lime,  magnesia,  and  perhaps  potash,  may 
be  had  for  manure  at  a  low  price  from  this  source.  What  but  a  lack  ci 
enterprise,  or  a  want  of  knowledge  on  the  subject,  prevents  the  ocean 
from  giving  back  to  our  washed  and  impoverished  fields  even  more  fer- 
tilizing salts,  because  more  concentrated,  than  heavy  rains,  much  plow- 
ing up  and  down  hills,  and  other  follies,  ever  washed  into  the  seat  The 
sulphates  of  lime  and  magnesia,  and  the  chlorides  of  calcium  and  oth^ 
bases,  which  are  much  in  the  way  in  the  manufacture  of  pure  salt,  will 
add  materially  to  its  value  as  a  manure.  If  good  Turk-s  Island  salt  can 
b9  made  at  from  six  to  eight  cents  per  bushel,  as  is  stated,  s^t 
for  fertilizing  the  soil,  or  for  the  *'dung  heap,"  can  be  produced  at  five 
cents  per  bushel.  A  demand  for  salts  of  this  character  will  soon  lead 
to  an  adequate  supply,  for  the  ocean  is  inexhaustible.  It  teems  wit> 
animals  and  vegetables,  and  its  waters  abound  in  their  food.  The  same 
elements  that  make  the  bones,  flesh,  blood,  and  milk  of  whales  will  do 
as  much  for  our  cattle  and  ourselves.  The  lime  that  proteote  bivalves 
from  injury,  and  the  sulphates,  phosphates,  and  chlorides  organized  in 
marine  animals  and  plants,  are  just  as  useful  to  our  farms  before  as  after 
this  service  in  salt  water.  This  water  is  really  very  rich  in  soluble 
manure.  Why  not  evaporate  the  water  and  apply  the  manure  to  ail  onr 
needy  fields!  Salt  for  the  land  and  the  dung  heap  is  what  farmers  need; 
that  is,  salts  of  lime,  such  as  form  shells  and  fish-bones,  the  sulphur, 
phosphorus,  and  nitrogen  in  the  flesh  and  nerves  of  these  animals,  and 
other  elements  of  concentrated  fish  guano. 
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EXPERIMENTS  WITH  FIELD  S:EEDS. 


All  seeds  sent  forth  by  the  Department  for  test  and  experiment  are 
accompanied  with  a  request  to  report  results  in  all  essential  details.  A 
digest  of  the  more  important  of  these  reports  will  be  presented  among 
the  annual  transactions  of  the  Department.  The  following  statements 
are  the  results  of  experiments  made  in  different  parts  of  the  country 
with  seeds  which  were  distributed  with  the  view  of  ascertaining  their 
adaptation  to  the  different  soils  and  climates  of  the  United  States: 

WINTER  WHEAT. 

Windsor  County^  Vermont — One  quart  of  Tappahannock  wheat  was 
lowed  on  an  alluvial  soil  the  1st  of  October;  yield,  ten  quarts  of  fine 
rlieat  with  very  full  kernel;  quality  superior  to  any  other  wheat  in  that 
ection. 

Bristol  Cownty^  Massachusetts. — The  Tappahannock  wheat  has  been 
nocessful  in  some  parts  of  the  State;  in  Biistol  County  twelve  to  sixteen 
foshels  per  acre  having  been  raised. 

Hampden  Cowntyy  Massachusetts,^^ne  quart  of  each  variety  of  the 
Hiite  and  the  Bed  Mediterranean  wheat  was  sowed  the  4th  of  October, 
nd  harvested  the  16th  of  July.  The  yield  was  fifty-one  pounds  of  the 
Sed  and  forty-six  of  the  White.  The  Red  yielded  better  than  the  White, 
ad  appears  more  desirable  for  the  Connecticut  YaJley.  It  was  grown 
B  sandy  soil,  and  is  superior  to  the  native  varieties. 
Newport  County^  Rhode  Island. — ^The  White  Flint,  the  Tappahannock, 
Dd  the  White  Mediterranean  wheat  have  been  cultivated,  but  with 
ttle  success.  The  largest  yield  is  only  about  sixteen  bushels  per  acre, 
a  a  soD  which  would  produce  fifty  or  sixty  bushels  of  com. 
Dutchess  County^  New  York. — ^The  Tappahannock  wheat  sown  last 
U  was  a  failure.  No  kernel  was  formed  in  the  heads. 
Jefferson  County^  New  York. — ^A  quart  of  Sandomirka  wheat  was  sown 
I  drills,  the  last  of  August,  on  five  and  a  half  square  rods  of  ground, 
hich  had  not  been  manured,  and  had  produced  three  crops  after  being 
eared  up  from  the  forest.  The  crop  was  harvested  the  last  of  July, 
id  produced  forty-seven  and  a  half  pounds  of  fine,  plump  wheat,  at 
le  rate  of  twenty-three  bushels  per  acre.  It  seems  well  adapted  to  the 
^O  and  climate  of  New  York,  and  preferable  to  the  common  spring 
heat. 

Tioga  County^  New  York. — Tappahannock  wheat,  received  from  the 
epartment,  is  quite  fifteen  days  earlier  than  any  other  variety. 
Cayuga  County j  New  York. — ^Tappahannock  wheat,  sown  on  the  10th  of 
eptember;  grew  well:  stood  the  winter  first-rate;  ripened  about  the 8th 
'July,  with  large  heaas  and  plump  kernel ;  and  escaped  by  its  earliness 
)th  rust  and  weevil,  which  injured  other  varieties  badly. 
EcMt  Maine^  New  York. — The  White  Mediterranean  and  Sandomirka 
heats  were  badly  winter-killed,  and  produced  less  than  an  averaM 
xyp.  The  Polish  wheat  yielded  a  good  crop — superior  to  anything  m 
le  vicinity. 

Wyoming  County y  PemMyZt^onia.— The  Tappahannock  wheat  is  ten  days 
irlier  than  any  other  variety  gvown  in  this  county.   Two  quarts  ot  %Wd\^ 
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received  from  the  Department,  yielded  from  the  second  year's  sowing 
five  bushels  of  very  fine  wheat. 

Lcmcaster  Cowntyj  Pennsylvania. — ^One  quart  of  the  Tappahannock 
wheat,  sown  on  the  18th  of  September,  yielded  seventy-nine  pounds.  It 
ripened  twenty  days  earlier  than  other  varieties^  and  was  not  injured  by 
the  midge.  It  stood  the  winter  well,  and  promises  to  be  the  wheat  for 
this  region. 

Columbia  County ^  Pennsylva/nia, — ^One  quart  of  Tappahannock  wheat, 
sown  broadcast  in  September^  on  one-twentieth  of  an  acie,  ripened  a 
week  earlier  than  other  varieties,  and  produced  eighty-two  pounds  ox 
over  twenty-seven  bushels  to  the  acre,  of  screened  wheat  of  fine  quality. 
Our  reporter  says,  if  it  does  not  deteriorate,  it  will  be  a  great  acquisition. 

Montgomery  Countyj  Maryland. — The  Tappahannock  and  the  White 
Mediterranean  wheat  are  cultivated  in  the  county.  The  White  Medi- 
terranean yields  more,  but  the  Tappahannock  commands  a  higher  price. 

Baltimore  County^  Maryland. — ^The  Tappahannock  wheat  ripened  early, 
and  yielded  exceedmgly  well.  There  was  no  appearance  of  injury  &wn 
the  midge. 

Amelia  Cownty^  Virginia. — After  a  trial  of  twenty  varieties  of  wheat, 
preference  is  given  to  the  Tappahannock,  which  is  now  found  on  ahnoet 
every  plantation.  If  sown  from  the  20th  of  September  to  the  lOth  of 
October,  it  will  ripen  from  the  10th  to  the  25th  of  June. 

Fowhata/i^  Hillj  Virginia. — ^The  Tappahannock  wheat  has  fedled  gene- 
rally, and  is  likely  to  be  abandoned,  as  most  popular  varieties  have  been 
after  having  a  good  run  for  a  few  seasons. 

Montgomery  County j  Virginia. — ^About  a  pint  and  a  half  of  the  Tappfl- 
hannock  wheat  produced  three  pecks  of  the  most  perfect  wheat  oar  cor- 
respondent ever  saw.  The  kernel  was  one-fourth  larger  than  the  sample 
sown. 

Dover  Mines.  Virginia. — Seven  quarts  of  Mediterranean  wheat,  drOkd 
one  foot  aparu,  produced  seven  bushels  of  heavy  wheat,  unii\}ared  by 
rust. 

Clarice  CountVj  Virginia. — ^The  Tappahannock  wheat  was  somewhat 
iiyured  by  the  fly.  The  ii\jury  appears  to  have  been  occasioned  by  late 
sowing.  Fields  sown  in  September  produced  heavy  crops  of  fine  quali^ 
Tappahannock  wheat'is  preferred  to  any  other  in  Greene,  WashingtODr 
Wyth^  Graig,  Louisa,  and  Clarke  counties. 

thiplin  County^  North  Carolina. — ^About  a  quart  of  Tappahannock 
wheat  was  sown  on  a  stiff,  sandy  loam,  in  drills  eighteen  inches  apart 
The  land  was  as  fertile  it  could  well  be  made.  After  Uie  grain  came  op 
about  one-fourth  was  destroyed  by  grasshoppers.  In  February  a  top- 
dressing  of  guano  and  phosphate  of  Ume  was  applied,  mixed,  at  the  rate 
of  two  hundred  pounds  to  an  acre.  In  April  tihe  rabbits  destroyed  nearly 
one-fourth  of  what  remained.  A  crop  of  three  and  a  quarter  busheli 
was  harvested  from  the  one  quart  of  seed.  It  grew  five  feet  high,  and 
ripened  ten  days  earlier  than  other  winter  wheat. 

Albermwrle  County y  North  Carolina. — ^Two  quarts  were  sown  on  high,  diy 
land,  a  gravelly  clay  slate,  without  manure,  and  produced,  from  a  Mttie 
more  than  half  an  acre,  seven  bushels  of  fine  wheat.  It  tillered  aston- 
ishingly, as  many  as  fifty  heads  sometimes  growing  frt)m  one  kernel 
They  were  much  larger  than  common,  and  the  wheat  weighed  sixty-W 
and  a  half  pounds  per  bushel.  Ko  other  variety  yielded  anything  lik® 
the  Tappahannock. 

Franklin  County,  North  Carolina. — ^Two  and  a  half  pounds  of  T^P** 
hannock  wheat,  sown  on  four  hundred  square  yards  of  ground,  p(K>rly 
prepared,  ripened  eight  or  ten  days  earlier  than  other  wheat  in  tfae 
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vicinity,  and  yielded  eighty  pounds,  or  at  the  rate  of  about  seventeen 
bushels  x>er  acre — sixty-two  and  a  half  pounds  to  a  busheL  The  grain 
was  injured  by  the  rains. 

Okester^  North  Carolina. — ^The  Tappahannook  wheat  is  much  esteemed 
by  the  few  who  have  tried  it;  it  is  ten  days  later  than  the  Alabama. 

Ecerlesvilley  South  Oa/rolina. — ^The  Tappahannock  wheat  will  succeed 
better  in  this  latitude  than  the  Bussiaui  and  will  prove  a  valuable  acqui- 
sition. 

Carroll  County^  Oeorgia. — ^The  Tappahannock  wheat  sent  by  the  Depart- 
ment yielded  one  hundred  to  one. 

Belairy  Georgia. — One  quart  of  the  Bed-bearded  Mediterranean  wheat, 
aown  on  six  and  a  half  square  rods,  produced  two  bushels,  weighing 
fiixty^four  pounds  to  the  bushel. 

De  KaXb  County j  Alabama. — ^Two  pounds  of  Tappahannock  wheat  were 
sown  on  a  piece  twenty  feet  square,  the  land  being  much  worn,  soil 
about  three  inches  of  dark  loam,  and  stiff  clay  subsoil,  cultivated  with 
com  the  previous  year,  and  fertilized  with  four  loads  of  stable  manure. 
plowed  under.  The  yield  was  two  and  a  half  bushels  of  the  finest  wheat 
ever  seen  in  this  section. 

CUUbomej  Missisnppi. — ^The  Tappahannock  and  Mediterranean  wheats 
made  a  large  yield.  The  former  was  a  little  injured  by  the  rust,  but  the 
latter  was  untouched. 

WoihingUm  County j  MiiHsiippi. — ^White  Mediterranean  and  the  Tap 
pahannock  wheat,  sown  the  11th  of  November,  were  ripe  the  first  ot 
June,  and  yielded  thirty-five  bushels  per  acre. 

Union  Parishj  LouMiancu — ^The  Tappahannock  wheat  has  been  intro- 
luoed  into  Union  Parish,  and  has  shown  that  wheat  may  be  sucoessftilly 
j^rown  in  that  part  of  the  State.  In  most  parishes  the  culture  is  con- 
sidered impracticable,  on  account  of  rust  The  season  of  sowing  is  the 
ast  of  October  and  the  first  of  November;  of  harvesting,  the  latter  part 
>f  June. 

CMes  County^  Tennessee. — ^The  Tappahannock  wheat,  sown  the  10th 
Rf  October,  ripened  two  weeks  earlier  than  other  varieties,  and  yielded 
me-fourth  more  of  excellent  wheat.  Our  correspondent  thinks  it  will 
[irove  to  be  of  great  advantage  to  that  section. 

Smith  County.  Tennessee. — ^Two  pounds  of  Tappahannock  wheat,  sowed 
m  one  twenty -fourth  part  of  an  acre,  produced  eighty  pounds  of  vety 
Lne  wheat.  More  than  ten  pounds  of  it  were  destra^ed  by  Ouinea 
Mckens  Just  before  ripening.  After  this  loss  it  yielded  at  the  rate  of 
»ver  thirty-five  and  a  half  bushels  per  acre,  more  than  twice  the  yield 
)t  the  wheat  commonly  cultivated. 

Hawkins  County^  Tennessee. — ^Four  quarts  ol  Tappahannock  wheat 
fields  one  hundred  and  sixty-four  quarts.  The  correspondent  states 
hat  it  was  as  fine  wheat  as  he  ever  saw  in  this  country  or  in  England. 

Davidson  County^  Tennessee. — ^The  Tappahannock  wheat  has  had  a  fBtir 
rial  in  this  section.  Last  season  one  hundred  and  twenty  acres  were 
town,  and  yielded  thirty  bushels  per  acre.  From  four  quarts  of  Tap- 
>ahannock  wheat,  received  in  1866,  enough  was  raised  in  1867  to  produce 
sixty-three  bushels  in  1868.  Our  correspondent  says  that  its  vigorous 
irrowth,  hardiness,  early  maturing,  freedom  from  rust  and  smut,  and  its 
ibnndant  yield  and  fine  flour,  recommend  it  to  all  cultivators. 

Coffee  County^  Tennessec-^-Ota  correspondent  is  satisfied  that  the 
Cappahannock  wheat  will  prove  a  suocessin  this  section.  It  stood  well 
lurough  the  hard  winter  of  last  season,  and  made  a  large  yield  of  beau- 
ilvl  wheat  The  White  Mediterranean  and  the  White  Oalifomia  grew 
l)eautifidly,  but  did  not  stand  the  whiter  so  well. 
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The  Tappaliaunock  wheat  has  become  popular  in  Greene,  Hawkins, 
Union,  Rhea,  Monroe,  Polk,  and  other  comities,  on  acconnt  of  its  earli- 
ness,  freedom  from  rust,  certainty,  and  productiveness. 

Braxton  County^  West  Virginia. — ^Trials  of  the  Tappahannock  wheat, 
for  the  past  two  years,  justify  the  conclusion  that  it  is  ten  days  earlier  than 
any  other  kind,  and  that  the  grain  is  of  better  quality.  It  is  free  from 
rust  and  the  weevil.  The  Tappahannock  is  also  preferred  in  Marion 
County  and  Kanawha. 

BentoTiy  West  Virginia. — ^A  peck  of  Tappahannock  wheat  sown  last 
fall  was  sufficiently  ripe  to  harvest  the  first  of  July ;  thought .  to  be  the 
best  wheat  in  the  neighborhood. 

Kentucky. — ^The  Wbite  May  and  the  Tappahannock  wheat  are  pre- 
ferred, the  former  for  its  early  maturity  and  exemption  from  rust;  the 
latter  for  its  good  yield,  and  for  the  preference  given  to  it  in  market,  being 
fifteen  to  twenty  cents  higher  per  bushel  than  other  varieties. 

Missouri. — ^The  Tappahannock  wheat  is  popular  so  far  as  it  has  been 
introduced,  being  earlier,  and  yielding  better  fiour  than  most  other 
varieties.  It  is  sown  in  September  and  October,  and  harvested  from  the 
middle  of  June  to  the  middle  of  July. 

Sedalia^  Missouri. — One  pint  of  Tappahannock  wheat,  sown  two  yean 
ago,  has  produced  five  bushels,  and  the  variety  has  done  well  thus  fiar. 

Hannibalj  Missouri. — ^The  Tappahannock  wheat  has  been  cultivated 
for  two  years.  It  gives  an  average  yield  of  thirty-five  bushels  per  acre; 
ripens  about  the  same  time  as  the  Early  May,  but  is  a  better  wheat  It 
will  be  a  valuable  acquisition. 

Hermitage^  Missouri. — ^The  Tappahannock  wheat  ripens  about  two 
weeks  earlier  than  other  varieties,  and,  for  this  reason,  has  always 
escaped  the  rust;  does  not  yield  quite  so  much  as  other  wheat,  bat  its 
full  kernel  and  superior  fiour  fiilly  compensate  for  this  deficiency. 

Harrison  County^  Missouri. — One  quart  of  the  Mediterranean  wheat 
produced  forty  pounds  of  good  grain,  though  injured  considerably  by 
grasshoppers. 

Baxter^s  Springs^  Kansas. — ^The  Tappahannock  wheat,  received  from 
the  Department,  is  superior  to  any  other  kind  cultivated  here. 

Canton^  Illinois. — One  pound  and  a  half  of  the  Tappahannock  wheat 
produced  twenty  pounds,  fully  equal  in  quality  to  that  received  from  the 
Department. 

Hardin  County j  Ohio. —  One  quart  of  Tappahannock  wheat  produced 
twenty  quarts  of  handsome,  plump  grain,  equal,  if  not  superior,  to  the 
seed  sent. 

Portage  County ^  Ohio. — ^The  Tappahannock  wheat  is  preferred  in  this 
county.  It  is  sown  from  the  1st  to  the  20th  of  September ;  harvest«d 
from  the  1st  to  the  I2th  of  July. 

Michigan. — ^The  Tappahannock  wheat  holds  a  high  rank  for  its  early 
ripening,  large  yield,  and  fine  quality  of  flour.  White's  Bald  Mediter- 
ranean is  becoming  a  great  fiEivorite. 

Berrien  County ^  Michigan. — ^The  Tappahannock,  the  Tasmania,  and  the 
Ghiddam  wheat  were  sowed  in  equal  quantities,  side  by  side.  lOie  Chid- 
dam  was  entirely  destroyed^  while  the  others  were  not  injured.  The 
Tappahannock  and  Tasmania  made  a  fair  yield,  but  our  correspondent 
thinks  the  White  Mediterranean  ahead  of  the  other  varieties. 

Washtenaw  County^  Michigan. — ^The  Tappahannock  wheat,  sown  about 
the  1st  of  October,  ripened  nearly  three  weeks  earlier  than  the  Tread- 
well,  sown  at  the  same  time  and  on  the  same  soiL  Seventy-four  poimdfl 
of  good,  heavy  wheat  were  raised  from  one  ouart  sown,  weighing  ovtf 
Bixtj  poundd  per  bnsheL 
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LenatPeeXlowntyj  Michigaa^. —  One  bnshel  of  very  plump  white  wheat 
as  raised  finom  one  quart  of  the  Tappahonnock  variety,  sown  the  29th 
P  September. 

Sdioolcraftj  Michigan. — Sowed  five-eighths  of  an  acre  with  the  Tappa- 
mnock  wheat ;  raised  at  the  rate  of  thirty-two  bushels  per  acre.  The 
^  wheat  of  other  varieties  did  not  yield  more  than  twenty-five 
nshels. 

Lexington^  Michigan. — ^The  Tappahannock  wheat,  sent  by  the  Depart- 
tent,  proved  a  complete  &ilure.  The  climate  seems  too  severe  for  its 
rowth^  it  was  )3adly  winter-killed,  notwithstanding  the  precautions 
iken. 

Lapeer  County.  Michigan. — One  bushel  of  the  Tappahannock  wheat, 
)wn  the  20th  or  September,  produced  twenty-four  bushels  of  as  fine 
heat  as  our  correspondent  ever  saw ;  it  weighed  on  an  average  sixty- 
ve  and  a  half  pounds  per  busheL  It  is  not  p^ect  proof  against  the 
lidge. 

Ingham  County^  Michiga/n. — ^Two  quarts  of  Tappahannock  wheat  were 
)wn  on  different  &rms.  One  lot  was  winter-killed  on  account  of  the 
et  condition  of  the  soil :  the  other  grew  finely,  and  produced  twenty- 
ght  pounds  of  beautiful  wheat. 

Wisconsin. — ^The  Tappahannock  wheat  has  been  received  with  much 
kvor,  but  the  Mediterranean,  the  Blue  Stem,  the  White  Wabash,  and 
le  Winter  Club  are  preferred. 

Monroe  County ^  Wisco7i8in.^~One  quart  of  Tappahannock  wheat,  sown 
le  I5th  of  September  and  harvested  the  4th  of  July,  yielded  at  the  rate 
f  thirty-two  bushels  per  acre.  It  was  not  infested  by  insects  as  other 
urieties  were,  and  matured  twenty  days  earlier.  It  is  the  most  popular 
rain  in  that  part  of  the  State,  where  the  thermometer  sinks  to  twenty- 
ght  degrees  below  zero. 

Des  Moines  County^  Iowa. — ^A  quart  of  the  Tappahannock  wheat, 
iceived  firom  the  Department  of  Agriculture,  produced  a  hundred 
o^els  at  the  third  sowing.  It  brought  $4  per  bushel,  when  sold  for 
ied. 

Another  report  from  Iowa  says :  Forty  acres,  sown  with  Tappahan- 
ock  wheat,  produced  one  thousand  bushels  of  fine  grain.  Average 
irenty-five  bushels  per  acre. 

Cuming  County^  N'ebraska. — ^Two-thirds  of  a  quart  of  White  Mediter- 
mean  winter  wheat  were  sown  in  the  hope  of  making  it  spring  wheat. 
» grew  finely,  and  produced  three  pecks  of  excellent  wheat. 
Washingtonj  Utah. — ^Tlie  Tappahannock  wheat,  sent  by  the  Depart- 
ment, was  harvested  in  May ;  it  was  ftdl  and  plump,  and  will  succeed 
ell  nere. 

Aurora^  Nevada. — ^The  Tappahannock  wheat  is  of  good  quality ;  ripens 
irly,  which  is  an  important  consideration  where  the  seasons  are  so 
liort 

SPSma  WHEAT. 

New  London  County,  Connecticut. — On  the  13th  of  April,  one  quart  ot 
jmautka  spring  wheat  was  sown  in  drills  on  sandy  loam,  fertilized  with 
orse  manure,  hen  manure,  and  ashes,  scattered  along  the  driMs.  The 
Qier  package  was  sowed  in  a  compact  soil,  in  better  condition,  and  ma- 
nred  highly  in  the  drills.  Both  did  well,  but  that  on  the  sandy  soil 
id  best.  The  yield  was  at  the  rate  of  twenty  bushels  per  acre,  of  very 
ice  grain.    It  proves  to  be  a  very  valuable  variety  for  that  locality. 

B^Utimore  Comty^  Jlforylond.— The  Amautka  spring  wheat  was  injured 
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by  the  midge,  about  one-fourth  being  destroyed.  The  injury  waa  pro- 
bably caus^  by  late  sowing.  The  wheat  had  a  very  beautiM  appear- 
ance. 

Washinffton,  D.  0. — ^Among  the  large  number  of  varieties  of  spring 
wheat  tested  on  the  experimental  farm,  the  Blaek  Sea  wheat,  ficom  Oali- 
fomia,  proved  to  be  the  earliest  and  best.  It  was  sown  the  12th  of 
March,  and  came  into  ear  the  28th  of  May,  in  eighty-one  days.  The 
red  Chili  was  sown  at  the  same  time,  and  was  only  about  three  days  later 
in  coming  into  ear.    This  is  a  very  promising  variety. 

Timber,  Ulinoi^. — ^One  quart  of  Amautka  spring  wheat  yielded  8ixt«en 
quarts  of  good  quality,  making  more  and  better  flour  than  any  other 
wheat. 

Clinton  County y  Indiana. — Two  quarts  of  Amautka  wheat  were  sown 
broadcast  on  common  clay  land,  the  16th  of  April,  at  the  rate  of  one  and 
a  half  bushel  per  acre.  It  was  harvested  the  20th  of  July,  and  prodnced 
at  the  rate  of  twenty  bushels  per  acre.  It  was  not  attacked  by  the 
weevil  or  rust,  and  is  regarded  by  wheat  growers  as  a  success.  13ien 
was  only  about  one-fourth  of  a  crop  of  native  wheat. 

Washington  County^  Minnesota. — ^The  Scotch  Fife  wheat  is  prefemd 
here,  being  less  liable  to  rust  than  other  varieties,  and  standing  19 
better.  The  Black  Sea  is  very  popular.  Little  winter  wheat  is  calti< 
vated. 

Le  Sueur  Cownty^  Minnesota. — One  pound  and  three-fourths  of  Ainaatks 
spring  wheat  was  sown  April  24.  It  grew  finely  and  stood  up  well 
When  harvested,  August  12,  the  yield  was  fifty  pounds.  Our  correspond- 
ent says  it  appears  to  be  a  good  kind  or  wheat,  and  well  adapted  to  thiit 
BoU  (a  sandy  loam)  and  climate. 

Dubuque  County ^  Iowa. — One  pound  and  a  half  of  the  Amautka  spring 
wheat  was  sown  m  drills,  on  three  square  rods  of  ground*  Sixty-oM 
pounds  were  harvested,  being  about  fifty-three  bushds  i>er  acre. 

Johnson  County y  Nebraska. — One  pint  of  Amautka  wheat,  sown  tiie 
2Qth  of  April,  produced  twenty-five  pounds  of  good  wheat.  It  appears 
to  be  well  adapted  to  l^ebraska. 

Aurora^  Nevada.^-^Thiee  table  spoonfuls  of  the  Amautka  wheat,  soim 
in  the  spring  for  two  seasons^  has  increased  to  six  and  a  quarter  bnaheli 
of  large  and  plump  grain. 

OATS. 

Uast  Mai7iej  New  YorJc. — ^Two  and  a  half  bushels  of  the  Swedish  oats 
produced  thiity-one  bushels,  weighing  thirty -nine  pqunds  to  the  bnahd) 
although  damaged  at  least  twenty-five  per  cent,  by  drought  The 
Strausburg  yielded  well^  but  not  so  weU  as  the  Swedish. 

Ashtabula  County ^  Ohio. — The  Poland  oats,  sent  firom  the  Department 
of  Agriculture,  yielded  about  fifty-fold,  while  the  common  variety  pw- 
duced  only  about  twelve-fold. 

Gallioun  County^  Michigan. — ^From  a  quart  of  the  Potato  oats,  sent 
trom  the  Department,  two  hundred  bushels  of  fine,  sound  oats,  weighiK 
about  forty-five  pounds  per  bushel,  were  raised,  from  the  second  sowin;* 
Our  reporter  considers  one  bushel  worth  two  of  the  common  oats,  whiek 
weigh  from  twenty-eight  to  thirty-two  pounds  per  bu^eL 

Sibley  Cou/ntyj  Minnesota. — ^The  New  BrunswicdL  oats,  sent  from  tltf 
Department  of  Agriculture,  yielded  forty-five  bush^  per  acre,  and 
averaged  forty-seven  pounds  per  busheL 

Cuming  County ^  Nebraska.— A  little  less  than  a  quart  of  white  SweM 
outs  produced  more  than  a  bushel,  weighing  forty  pounds  per  ImaheL 
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Iran  County j  ITfeiA.— Prom  eight  ounces  of  white  Swedish  oats,  a  crop 
»f  seventy-six  pounds  was  raised,  being  at  the  rate  of  one  hundred  and 
ifty-two  bushels  fix)m  one.  The  soil  was  a  sandy  loam,  liberally  dressed 
rith  barnyard  manure,  plowed  in« 

Aurora^  Nevada. — ^Three  table  spoonfuls  of  Swedish  oats  yielded  one 
lushel  of  fine,  plump  grain. 
• 

OLOYEB. 

Hennepin  County^  Minnesota. — ^The  Alsike  clover  proved  true  to  its 
lame,  and  bore  last  year  a  heavy  crop :  smothered  out  the  timothy; 
rill  prove  a  valuable  acquisition  for  Minnesota.  The  black  and  the 
talian  bees  worked  upon  it  fix)m  June  to  October. 

Jeffierson  Count/j  Missouri, — Sowed  the  Alsike  clover  received  firom 
he  Department;  growth  very  luxuriant;  the  best  clover  ever  cultivated 
n  the  farm. 

Montgomery^  Texas, — ^After  thirty  years'  experience  with  the  most 
elebrated  grasses,  such  as  fescue,  &c.,  none  approaches  in  value  the 
)alifomia  clover.  It  grows  well  on  any  soil,  affording  two  crops  of  hay 
nnoaUy,  double  the  yield  of  any  other  grass.  Once  sowed,  it  grows 
erpetually.  Cows  afford  more  and  better  milk  and  butter  when  grazed 
n  this,  than  on  any  other  grass.  It  is  thought  that  it  would  be  a  val 
able  addition  to  the  grasses  of  the  middle  and  southern  States. 
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The  following  statements,  condensed  from  amass  of  material  gathered 
from  varions  sources,  are  not  presented  with  a  view  to  deciiHug  con- 
tested agricultural  theories,  but  rather  as  a  compilation  of  the  results 
of  experiments,  which  shall  be  considered  as  suggestive  rather  than 
autSioritative ;  suggestive,  particularly,  to  the  many  who  have  not  the 
disposition,  or  the  time,  for  scientific  discussion,  but  who  may  be  interested 
in  the  accounts  given  by  plain  working  farmers  of  the  methods  which 
they  have  tested. 

It  is  hoped  that  the  examples  here  given  may  induce  others  to  expeii- 
mental  effort,  with  increased  knowledge  as  to  what  is  needfrd  to  reoda 
such  effort  valuable  to  themselves  and  to  the  public — there  being  great 
necessity  for  more  care  in  conducting  farm  experiments  and  for  greater 
precision  in  the  statement  of  results.  In  making  these  selections,  many 
similar  statements,  apparently  valuable  at  fist  glance,  have  been 
rejected  on  account  of  the  omission  of  important  facts.  Faiilure  to  state 
the  character  of  the  soil  on  which  the  trial  was  made ;  the  quantity  d 
seed  sown ;  the  nature,  amount,  and  cost  of  manures  applied  ^  the  product 
from  a  given  area — omission,  or  at  best,  want  of  precision  in  the  state- 
ment of  one  or  more  of  these  and  similar  points,  is  so  fr^uent  as  to  be 
rather  the  rule  than  the  exception.  The  constant  occurrence  of  sod 
inaccuracies  is  indeed  not  surprising ;  but  not  the  less  is  it  to  be 
regretted,  and  not  the  less  should  effort  be  made  for  its  avoidance. 

Frequent,  careful,  and  practical  field  trials  are  especially  desirable  ia 
the  present  agricultural  condition  of  this  country.    There  is  a  class  rf 
European  agricultural  experiments,  very  valuable  and  made  at  large  ccc^  }i 
of  time  and  money,  which  are  so  distinctively  scientifio  as  to  serve  oo 
agriculturists  often  rather  as  oracular  authorities,  whose  decrees  must  be 
translated  for  the  uses  of  actual  process,  than  as  direct  guides  to  eco- 
nomical methods  of  farm  culture.    Says  Professor  Voelcker  of  the  Boyal 
Agricultural  Society  of  England — onei  of  the  most  thorough  scientific 
experimentalists  of  the  age :  "  The  scientific  experimenter  is  not  neces- 
sanly  interested  in  the  economical  result  of  a  field  trial ;  direct  profit  is  \ 
not  his  aim.  but  rather  the  establishment  of  general  principles  whidi ; 
may  be  applied  by  the  practical  farmer.'^    He  adds :  "  It  is  for  the  famtf 
to  keep  these  general  principles  in  view,  and  to  determine  for  himarf  * 
what  practical  bearing  such  principles  nave  on  the  cultivation  of  hi>f- 
crops  in  a  particular  locality.'' 

WBTEAT. 

The  following  statements  are  condensed  from  the  reports  of  the  seveni 
competitors  for  the  premiums  offered  by  the  Athens  (Georgia)  Wh«it 
Club,  the  report  in  each  case  having  been  made  upon  one  acre  of  whcflt 
entered. 

Ko.  1.  Report  of  Dr.  J.  8.  Hamilton* — Land,  light  gray  or  sandy  sbj 
face  soil^  with  red  clay  subsoil ;  brought  into  cultivation  in  1867,  m» 
planted  m  com  and  peas,  producing  about  12  bushels  of  com.    Novea* 
ber  7,  the  lot  was  plowed  and  replowed  at  right  angles,  close  and  deeA ;  j 
with  a  scooter  pUw ;  70  bushels  of  cotton  seed  were  then  spread  aw 


t 


RECENT  FABM  EXPEBDAENTS.  413 

in  with  a  two-horse  plow^  breaking  the  soil  to  the  depth  of  six 
inches.  November  I2j  a  mixtore  of  385  pounds  each  of  Pern- 
mo  and  dissolved  bone  (the  latter  of  Georgia  mannfactnre,  two 
>ne  to  one  of  acid,  with  equal  weight  of  ground  pine  charooal) 
ead  very  evenly.  November  13,  137  pounds  of  Tappahannock 
steeped  in  a  solution  of  salt  and  bluestone,  was  sown  and 
in  with  the  fertilizer,  and  then  harrowed  and  rolled.  A  top- 
:  of  two  sacks  of  ammonia  phosphate  was  applied  about  the 
[arch.  Cost  of  70  bushels  cotton  seed,  $14:  guano  and  dissolved 
i9  08 ;  ammonia  phosphate,  $7  28 ;  total,  $70  36.  Yield,  45 
30  pounds. 

Report  of  J.  W.  Nicholson, — ^Landvery  poor;  cultivated  but 
dx  years,  when  it  was  sown  in  oats.  The  field  was  plowed  three 
ith  a  scooter  plow,  and  wheat  harrowed  in — a  red-bearded 
cdow  in  maturing  and  not  prolific,  but  said  to  escape  rust.  Seed 
itober  15;  quantity,  two  bushels.  Manure  applied — seven  two- 
ids  stable  manure,  20  loads  of  half-rotted  chips  and  leaves,  three 
well-leached  ashes,  1,000  pounds  of  Phenix  guano,  and  eight 
clay ;  the  whole  valued  at  $03  50.  Top-dressed,  March  10. 
}  pounds  of  Peruvian  guano.  Wheat  cut  June  4.  Yield,  21 
30  pounds.  The  drought  killed  more  than  one-half  as  it  sprouted, 
ms  blew  the  plants  down  when  in  bloom  and  heading  out,  and 
i  were  flat  on  the  ground  when  cut.  Little  damage  from  rust, 
)it8  and  dogs  injured  the  crop  one-fourth. 
Report  of  JS.  L.  Bloomfield. — ^The  acre  was  poor  upland,  uncul- 
!br  fifteen  or  twenty  years.  Land  was  broken  up  with  a  two- 
3w  foUowed  by  a  scooter  in  each  furrow,  and  then  thrown  up  in 
teen  feet  wide,  leaving  water-furrows  between  the  beds.  The 
re  then  furrowed  with  a  turning  shovel,  and  cotton  seed  sown 
3red  with  the  next  furrow,  the  latter  process  being  continued 
>ushels  of  the  cotton  seed  had  been  appliecL    Cost  of  320  pounds 

>  used,  $16;  70  bushels  of  cotton  seed,  $14;  15  loads  of  stable 
compost,  $20;  total,  $50.  Wheat  sown  the  second  week  in 
3r,  a  bearded  variety,  one  and  a  quarter  bushel.  A  top-dressing  of 
Bof  compost  was  applied  in  the  spring  with  great  advantage. 
'j  June  17.    Yield,  32  bushels  46  J  pounds.    The  season  was  wet 

>  wheat  bloomed ;  afterwards  dry  until  the  crop  ripened. 
Report  of  Captain  H.  A.  OartrelL — The  field  was  red  valley 

constant  cultivation  for  many  years,  and  in  wheat  the  previous 
•8.  When  the  crop  was  cut  the  stubble  was  turned  under  with 
of  peas ;  and,  October  1,  the  green  pea- vines  were  plowed  under, 
eeks  afterwards  the  ground  was  broken  with  a  subsoU  plow, 
inches  both  ways,  and  400  pounds  Baugh's  phosphate,  200 
Peruvian  guano,  and  200  pounds  gypsum  applied.  October  22. 
lels  of  inferior  wheat  were  sown  and  plowed  in,  harrowed  and 
No  top-dressing  used.  Harvested  May  26.  Yield,  21  bushels 
Is.  Season  unl'avorable ;  ftequent  rains  with  high  winds^  fol- 
'  hot  sunshine.  Wheat  blown  down  in  spots  two  or  three  tmies. 
-  short  one-half  by  rust. 

Report  of  A.  P.  Bearing. — Soil  thin  and  gravelly,  on  a  ridge 
o  north  and  west ;  one-fourth  partially  fertilized  as  the  resting 
cattle ;  ten  years  in  cultivation,  the  last  three  seeded  to  wheat 
^ras  plowed  with  a  turning  plow,  followed  by  a  scooter  in  the 
TOW,  after  which  100  bushels  cotton  seed,  500  pounds  Peruvian 
nd  600  pounds  dissolved  bone  were  applied  and  plowed  in.  No- 
*iy  three  bushels  of  Tappahannock  wheat  were  sown  and  harrowed 
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in :  and  in  February  a  top-dressing  of  ,100  pounds  salt  and  20  busb 
ashes  was  applied  to  three-fourths  of  the  acre,  and  in  April  about  1 
pounds  of  salt,  100  pounds  Augusta  fertilizer,  and  100  pounds  Penivii 
guano,  to  the  same  area.  Yield,  40  bushels  23  pounds.  When  in  blooi 
one-fourth  of  the  acre  was  prostrated  by  frequent  storms.  Bust  on  tl 
.  blade  from  the  time  it  commenced  to  fill ;  stalk,  before  cutting,  entire 
bare.  When  cut,  in  June,  one-fourth  was  baoly  tangled,  and  flat  < 
the  ground.    The  portion  treated  with  ashes  and  salt  (Od  not  ialL 

No.  6.  Report  of  Oeneral  W.  M.  Browne, — Soil  poor,  gray  surface,  ai 
red  day  foundation ;  an  old  second-growth  pine  field,  cleared  in  18i 
and  seeded  to  wheat  in  1866-'67.  After  the  harvest  of  1867  the  lai 
was  plowed  thoroughly  across  the  old  furrows,  and  peas  sown  and  plov« 
in.  The  last  of  September,  the  peas  were  sprinkled  with  lime  ai 
tiuned  under  with  a  two-horse  plow.  In  a  few  days  thereafter  1< 
bushels  of  cotton  seed  were  turned  under  with  a  Brinley  ploi 
followed  in  the  same  furrow  by  a  scooter,  breaking  the  soil  six  or  86?( 
inches.  Fertilizers  used :  100  bushels  cotton  seed,  250  pounds  Per 
vian  guano,  and  250  pounds  Eeid's  superphosphate,  costing  $43  75.  I 
top-dressing  applied.  Wheat  sown  November  1,  after  soaking  in  bni 
and  a  solution  of  bluestone.  Harvested  May  1.  Yield,  38  bushels  5! 
pounds.  Much  rain  and  high  wind  in  April  and  May,  and  consideral) 
rust  on  the  blade. 

No.  7.  Beport  of  Colonel  D.  C.  Barrow. — Gray  land,  thin  and  poc 
utterly  exhausted  by  i'epeated  croppings.  A  very  poor  crop  of  whe 
taken  from  it  last  year.  In  the  summer  two  bushels  of  peas  were  sow 
and  in  September  turned  under  with  a  two-horse  plow.  The  first  wa 
in  November,  100  bushels  cotton  seed  were  spread  and  plowed  aod( 
the  soil  being  pretty  well  pulverized,  but  not  thoroughly.  Two  bushi 
of  Tappahannock  wheat,  1,150  pounds  Eeid's  phosphate,  and  250  poimi 
Peruvian  guano  were  sown  and  plowed  in  together,  and  tihe  field  ik 
dragged  smooth  with  brush.  Two  gallons  of  clover  were  also  sow 
Oost  of  100  bushels  cotton  seed,  $20 ;  1,150  pounds  phosphate,  $28  7 
250  pounds  guano,  $12  50 ;  total,  $61  25.  Harvested  June  3.  Yid 
27  bushels.  In  the  guUles  and  clayey  places  the  stand  was  injured  1 
winter-killing ;  and  t^ere  was  some  loss  from  rust  on  the  blade. 

No.  8.  Beport  of  Colonel  B.  C,  Yancey, — Soil  poor ;  in  cultivation  mai 
years ;  produced  last  season,  without  manure^  seven  bushels  of  whei 
Land  broken  in  October  witii  a  two-Horse  Brinley  plow,  followed  by 
sub-soiler ;  cross-broken  with  a  two-horse  plow,  and  dien  harrowed  ai 
rolled  before  sowing.  About  60  bushels  of  cotton  seed,  two  bsunre 
bone  flour,  750  pounds  Peruvian  guano,  and  one  barrel  land  plast 
were  used  as  fertilizers.  December  3,  three  bushels  of  Sciiley  whe 
were  sown ;  top-dressed  in  the  spring  with  two  bushels  of  salt  and  dgi 
bushels  of  ashes.  Value  of  fertilizers,  $75.  Harvested  June  16.  Yid 
39  bushels  16  pounds.  Winter  rather  wet  and  peculiarly  unfavoi 
ble  to  the  locality,  which  was  level  upland,  receiving  surplus  water  fro 
adjoining  slopes  of  rising  land.  In  addition  to  leaf  mold,  the  crop  w; 
damaged  by  rust  on  the  stem  from  June  3  to  June  16.  While  sproutii 
a  severe  freeze  injured  the  stand.  The  opinion  is  expressed  by  son 
Virginia  farmers  that  the  use  of  plaster  produced  the  rust,  the  seasc 
having  been  wet.  Colonel  Yancey  thinks  an  excess  of  guano  and  bon 
dust  was  used. 

No.  9.  Beport  of  Major  A,  L.  Dearing.-'^nj  land,  with  red  da 
foundation;  inclined  to  be  sandy;  in  cultivation  five  years.  The  fid 
was  plowed  with  a  turning  plow,  followed  in  the  same  furrow  with 
long  bull-tongue  plow;  crossed  in  the  same  manner,  and  harrowed  tsm 
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Noyember  11,  two  and  a  quarter  bushels  Tappahannock  wheat  were 
sown ;  and  March  12,  75  pounds  Peruvian  guano,  12  bushels  ashes,  and 
one  bushel  salt,  were  applied.  Total  of  tertHizers  used,  331  pounds 
Peruvian  guano,  280  pounds  dissolved  bone,  and  68  one-horse  loads  barn- 
yard manure,  the  whole  valued  at  (70.  Yield,  35  bushels  6  pounds.  The 
wheat  rustea  badly  on  the  blade  and  slightly  on  the  stalk,  and  about 
thirty  feet  square  fell  down. 

Bemarlcs, — ^In  all  these  cases  the  wheat  was  sown  broadcast,  drilling 
not  yet  having  received,  in  the  South,  the  favor  which  it  merits.  Nos. 
2  and  7  indicate  a  less  tnorough  pulverization  of  the  soil  than  do  the 
other  statements.  The  unfavorable  circumstances  mentioned  at  the 
dose  of  these  two  reports  as  affecting  the  crops  appear  to  be  paralleled 
in  several  cases  in  which  a  much  larger  yield  is  exhibited.  In  No.  5, 
the  felling  of  the  wheat  on  the  one-fourth  acre  fertilized  only  by  cattle 
droppings  may  in  a  great  measure  be  accounted  for  by  the  non-applicar 
Hon  of  salt  and  ashes  on  that  portion  of  the  field,  two  materials  tending 
epeciaUy  to  strengthen  and  harden  the  stalk  and  to  aid  in  resisting  rust. 

Recapitulation  in  order  of  yield. — No.  1.  Thin,  sandy  surface  soil,  with 
red  day  subsoil.  Plowed  thoroughly,  stirring  tiUe  subsoil ;  strongly  and 
Tery  evenly  manured,  and  top-ckessed.  Seed  of  an  excellent  variety, 
^ell  adapted  to  the  climate,  in  quantity  about  two  and  a  quarter  bush« 
ds.  Yield,  45  bushels  30  pounds.  Cost  of  manures,  $70  36. — ^No.  5. 
Soil  thin  and  gravelly ;  well  prepai'ed  with  the  plow,  and  heavily  fer- 
tilized. Too  much  seed  sown,  crowding  and  thereby  damaging  tiie 
growth  in  quality  and  in  power  of  resisting  disease,  and  consequently 
in  amount  of  yield ;  quantity  of  seed,  three  bushels.  Yield,  40  bushels 
23  pounds. — ^No.  8.  Soil  poor,  and  worn  by  long  cultivation ;  by  peculiar 
formation  of  the  surface  accumulating  superabundant  moisture;  weU 
prepared  by  plowing  and  manuring.  Too  much  seed  sown ;  quantity, 
three  bushds.  Yield,  39  bushels  16  pounds. — No.  6.*  Land  old  and  poor, 
emface  soil  and  subsoil  similar  to  No.  1;  well  prepared  by  plowing; 
well  manured,  but  not  top-dressed.  Yield,  38  bushels  52^  pounds.  Oost 
fA  manures.  $43  75. — ^No.  9.  Soil  and  subsoil  similar  to  Nos.  1  and  6 ; 
well  plowed  and  heavily  fertilized.  Yield,  35  bushels  6  pounds. — No.  3. 
Soil  poor  upland,  cultivated  fifteen  to  twenty  years ;  well  prepared  by 
plowing  and  manures.  Yield,  32  bushels  46^  pounds.  Cost  of  manures, 
^50. — ^No.  7.  Thin  and  very  poor  gray  soil ;  not  thoroughly  pulverized ; 
weU  manured,  but  not  top-dressed.  Yield,  27  bushels. — No.  2.  Soil  not 
well  pulverized.  Yield,  21  bushels  30  pounds. — ^No.  4.  SoU  apparently 
well  prepared.    "Very  poor  seed.^    Yield  21  bushels  26  pounds. 

The  average  yield  of  these  nine  acres  was  33  bushels  32f  pounds  per 
acre,  the  value  of  which,  at  $2  35  per  bushel,  (the  average  rate  of  wheat 
in  Gheorgia  in  1867,)  would  amount  to  $78  81.  Make  the  small  addition 
of  $3  19  as  the  value  of  the  straw,  and  the  total  amount  is  $82.  Esti- 
mate labor,  seed,  &c.,  at  an  average  cost  of  $17  per  acre ;  the  average 
eoet  of  manures  at  $60 ;  thus  making  the  average  cost  of  production 
977  i>er  acre.  This  leaves  an  average  immediate  pecuniary  proht  of  $5 
per  acre.  The  immediate  profit  of  No.  1  may  be  estimated  as  at  least 
between  $25  and  $30  per  acre.  Oppose  to  this  the  common  plan  of  ^^as 
little  cultivation  as  possible,"  allowing  to  it  a  production  of  wheat  per 
acre  equal  to  the  average  in  Georgia  in  1867,  viz.,  eight  bushels.  (In 
1866  the  average  was  four  bushels.)  At  this  rate,  the  value  of  the  pro- 
iluct,  straw  included,  would  be  $19  60.  Furthermore,  to  give  this  side 
of  the  question  every  advantage  that  it  can  plausibly  assume,  state  the 
cost  of 'Seed  and  culture  at  $14  60  per  acre,  which  will  leave  an  imme- 
^^oite  profit  of  $5  per  acre. 
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Now  observe  the  contrast  between  the  high  coltore  and  the  low,  even 
when  exhibiting  at  the  outset  apparently  the  same  immediate  peconiaiy 
profit.  On  the  one  hand,  the  soil  brought  forward  &om  an  impoverished 
to  a  highly  productive  condition ;  on  the  other,  the  already  impoverished 
land  made  poorer  by  every  cropping  until  reduced  to  barrenness.  Nor 
is  this  a  full  statement  of  the  bearings  of  the  case.  The  above  experi- 
mental trials  were  made  for  premiums  and  for  an  especial  purpose,  at 
enormous  outlays  for  fertilizers.  They  are  not  presented  as  examples 
of  what  should  be  the  usual  course  of  farm  administration  in  the  restora- 
tion of  the  land  to  a  state  of  generous  and  profitable  culture.  Id  such 
a  course  the  process  of  renovation  would  be  more  gradual,  and  without 
extravagant  ouUays ;  and  the  returns  would  be  more  surely  satisfac- 
tory. 

These  experiments  are  evidences  that  a  better  day  is  dawning  on 
southern  agriculture,  and  that,  in  spite  of  all  temporary  discourage- 
ments, intelligence  and  enterprise  are  surely,  if  slowly,  making  their 
mark  on  its  general  charact.er. 

CULTIVATION  OP  WHEAT. 

Public  attention  has  been  directed,  in  the  recent  reports  of  tiiis 
Department,  to  the  propriety  of  making  experiments  in  the  cultivation 
of  wheat  in  wide  drilling  and  thin  seeding.  The  fact  that  miUioDsof 
acres  of  wheat  are  annually  overrun  with  weeds,  and  that  sod  lauds, 
imperfectly  pulverized,  often  yield  larger  crops  than  the  same  soil  in  a 
better  mechanical  condition  but  thoroughly  seeded  with  wild  plants  of 
rampant  growth,  ought  to  suggest  the  probable  success  of  a  system  of 
cultivation  of  growing  wheat  whereby  it  might  have  unchecked  oppor- 
tunity for  growth,  tillering,  and  perfect  ripening,  wiUi  such  robnstuess 
of  stalk  as  to  preclude  the  liability  of  falling,  and  consequent  imperfec- 
tion and  loss  of  gra^in. 

Several  correspondents  of  the  Department  acted  upon  these  sugges- 
tions, and  reported  favorable  results.  One,  in  Bock  County,  Wisconsio, 
cultivated  ten  acres,  planted  in  drills  fourteen  inches  apart,  with  two 
pecks  of  seed  per  acre,  with  success  so  marked  as  to  induce  him  to  pat 
in  seventeen  acres  more. 

Mr.  E.  A.  Gilpin,  of  West  Chester,  Pa.,  in  1866  planted  one  acre  witi 
three  pecks  of  seed  in  drills  twenty  inches  apart,  and  drilled  the  remain- 
der of  the  field  at  intervals  of  ten  inches.  In  the  spring,  when  the 
ground  had  become  sufilciently  dry,  a  small  garden  hoe-harrow  was  ran 
between  the  wide  rows,  working  three  inches  deep.  "  The  wheat  tooka 
rapid  start  and  outgrew  the  rest  of  the  field.  As  the  season  advanced 
it  grew  tall  and  strong,  and  no  amount  of  wind  or  rain  had  any  effect 
to  lay  it  down.  When  the  heads  formed,  their  greater  length  was  appar* 
ent.  It  was  backward  in  ripening,  and  the  rest  of  the  field  was  cut  aod 
hauled  in  before  this  was  ripe."  But  the  single  acre  yielded  twenty- 
three  bushels,  while  the  remainder  of  the  field  produced  only  nine 
bushels  per  acre.  Thus  a  ^ngle  hoeing  produced  fourteen  bushels  on  aa 
acre,  or  165  per  cent,  increase,  worth  at  tie  current  value  $30,  besidei 
saving  one-half  of  the  value  of  the  seed.  A  large  number  of  reaailtt 
like  these,  definite  and  particular,  in  varied  circumstances  of  soil,  cli- 
mate, and  condition,  would  test  the  pecuniary  advantage  of  hoT» 
hoeing  wheat. 

METHODS  OF  SEEDINa  COMPAEED. 

The  following  is  a  report  of  an  experiment  made  by  a  member  of  tto 
Goodhue  Farmer's  Club,  Minnesota,  with  three  fields  seeded  to  spmg 
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leat  of  the  China  Tea  variety.  The  statement  exhibits,  aipong  other 
ints,  the  great  advantage  arising  from  a  proper  method  of  drilling,  in 
ring  equal  growtli  to  the  wheat  plants  and  sufficient  room  for  tiieir 
velopment. 

Field  No.  1,  two  bushels  of  seed  per  acre,  sown  with  broadcast  sower 
id  cultivator  combined,  the  seed  being  planted  at  depths  varying  from 
le  to  four  inches.  Field  No.  2,  five  pecks  per  acre,  sown  in  drills,  east 
id  west,  two  and  a  half  inches  deep.  Field  No.  3,  three  pecks  per 
;re,  sown  in  drills,  east  and  west,  two  and  a  half  inches  deep,  eighteen 
ches  apart ;  cultivated  but  once,  when  about  a  foot  high,  with  a  five- 
othed  walMng  cultivator,  at  an  expense  of  one  dollar  per  acre. 
Be^ults. — No.  1,  good  wheat,  head  medium  in  length,  weU  filled,  and 
anding  thick  on  the  ground ;  unequal  in  growth,  some  straws  being 
re  and  six  feet  long,  others  only  two  feet;  some  heads  very  green, 
hers  ripe;  estimate  yield  twenty  to  twenty-five  bushels  per  acre. 
0.  2  had  a  better  color  during  growth  than  No.  1,  and  was  Very  even  in 
raw  and  degree  of  ripeness;  heads  about  even,  of  extra  length: 
mdles  very  heavy ;  estimated  yield,  thirty  bushels  per  acre.  No.  3 
as  extra  at  all  times,  its  unusual  deep-green  color  and  broad  leaves 
tracfing  much  attention ;  no  one  supposed  it  the  same  kind  of  grain 
I  lots  1  and  2 ;  it  stooled  out  much  more  than  either,  and  was  unStmn 
ripeness  and  length  of  straw;  estimated  yield,  thirty-five  to  forty 
ishels  per  acre. 

The  Club  concluded  that  they  had  been  in  the  habit  of  using  too  much 
ed  for  spring  wheat,  and  that  wheat  needs  cultivation. 

THE  PROPER  TIME  TO  HARVEST. 

Several  experiments  touching  the  proper  time  for  harvesting  wheat 
e  detailed  in  agricultural  papers  published  in  diSerent  sections  of  the 
untry,  the  results  of  which  are  corroborative  of  the  theory,  already 
dl  established,  tiiat  wheat  should  be  cut  when  the  grain  is  in  the  dough 
Site.  The  yield  of  flour  is  then  greatest  in  quantity  and  best  in  qu^- 
r,  and  the  straw  also  is  in  the  best  condition.  The  principle  and  its 
emplificatioD  in  practice  win  be  found  fiilly  set  forth  in  the  reports  of 
fe  Department  for  1850,  (p.  102,)  and  1856,  (p.  246.)  Wheat  grown  for 
ed  should,  of  couise,  stand  till  ripe. 

WHEAT  APTER  OLOYBR. 

4 

With  regard  to  the  peculiar  influence  of  the  red  clover  crop  on  the 
bsequent  giowth  of  wheat.  Professor  Voelcker,  reporting  on  experi- 
ental  trials,  in  the  Journal  of  the  Royal  Agricultural  Society  of  Eng- 
Qd  for  1868,  says :  "  The  heaviest  crops  of  clover  removed  from  the 
il  appear  to  render  it  more  capable  of  yielding  a  good  crop  of  wheat, 
le  addition  of  even  powerful  saline  manures  (superphosphate  of  lime, 
ixed  alkalies,  &c.)  seems  hardly  to  improve  the  subsequent  wheat 
op.  •  •  •  •  •  It  is  a  feet  that  after  a  heavy  crop  of  clover  car- 
ed off  as  hay,  the  land,  far  from  being  less  fertile  than  before,  is  pecu- 
irly  well  adapted,  even  without  the  {Edition  of  manure,  to  bear  a  good 
op  of  wheat  the  following  year,  provided  the  season  be  favorable  to 
8  growth.  •  •  •  •  Clover  mown  twice  leaves  the  land  in  a  better 
indition,  as  regarding  its  wheat-producing  capabilities,  than  when 
own  once  only  for  hay,  and  the  second  crop  fed  off  the  land  by  sheep." 
Further  remarks  are,  in  substance,  that  land  whereon  FA]  clover  has 
jen  grown  for  seed  the  preceding  year  appeore  to  yield  a  still  bc^x 
27 
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cjrop  of  wheat  than  when  [B]  the  clover  is  mown  twice  for  hay,  or  when 
[C]  mown  once  and  afterwards  fed  off  by  sheep.  Among  the  stated 
results  of  the  professor's  investigations  are  the  following:  Ist.  During 
the  growth  of  clover  a  large  amount  of  nitrogenous  matter  accumulates 
in  the  soO.  2d.  This  accumulation,  which  is  greatest  in  the  surface  8oil^ 
is  due  to  decaying  leaves  dropped  during  the  growth  of  clover,  and  to 
an  abundance  of  roots  containing,  when  dry,  from  one  and  three-quar- 
ters to  two  per  cent,  of  nitrogen.  3d.  The  clover  roots  are  stronger  and 
more  numerous,  and  more  leaves  fall  to  the  ground,  in  case  A  than  in 
case  B.  4th.  Jn  case  0  the  development  of  clover  roots  is  checked,  and 
the  consequent  loss  of  fertilization  is  not  sufficiently  counterbalanced  by 
the  excrements  of  the  sheep  on  the  land.  The  subjoined  table  repre^ 
Bents  certain  comparative  effects  of  cases  A  and  B. 


A.  Clover  soil  once  mown,  and 
then  loft  for  seed. 

B.  Clover  soil  twice  mown. 

First 
fix  inches. 

Second 
six  inches. 

Third 
six  inches. 

First 
six  inches. 

Seoond 
six  inches. 

Third 
slxinobei 

PwraentoM  of  nitrogen  in 

dried  sou ? 

XqnAl  to  ammonia 

.180 
.329 

.134 
.162 

.089 
.108 

.168 
.198 

.092 
.119 

i!64 

Another  deduction  is  thus  given :  "  Clover  not  only  provides  abundance 
of  nitrogenous  food,  but  deUvers  this  food  in  a  readily  available  form 
(as  nitrates)  more  gradually  and  continuously,  and,  consequently,  ^tk 
more  certainty  of  a  good  result  than  such  food  can  be  applied  to  " 
land  in  the  shape  of  nitrogenous  spring  top-dressings." 


THE  BOTHAMPSTED  EXPEEIMENTS. 

The  following  is  a  brief  summary  of  experiments  of  J.  B.  Lawes, 
Bothampsted,  Herts,  England,  on  different  plots  of  wheat  for  the  last  six 
years;  being  in  continuation  of  like  experiments  on  the  same  areas 
made  annually  since  1852.  During  the  whole  seventeen  years  "  the  same 
description  and  amoimt  of  manure  have  been  applied  on  the  same  plot 
eaeji  year.  In  every  other  respect  the  treatment  has  been  the  same  over 
an  the  ])lots  each  year,  and  as  nearly  as  i)0S8ible  the  same  year  after 
year.  The  variation  in  the  product  from  year  to  year  may,  therefore, 
be  considered  as  almost  enturely  due  to  the  varying  character  of  the 
seasons.^  Plots  numbered  3,  2,  and  9,  are  nearly  one-third  of  an  acre 
each,  and  plots  numbered  7  and  8  are  each  nearly  two-thirds  of  an  acrft 
The  results  are  given  a^  follows : 


Plots. 


3 

g 

7 

8 
9 


How  manured  each  year. 


Unmannred 

Farni-yard  roanuro... 

Artiticial  manure 

Ai't  ificial  mauuro 

Artificial  manure 

Avcrago  of  7,  8,  and  9 


HarvoBta.    Bushola  of  dressed  whaat  per  acre. 


1803. 


174 
44 

55* 


55 


18C4. 


16i 

40 

45| 

491 
51 


49 


ite. 


13i 

37i 

44 


49f 


1866. 


12* 
321 
30 


1867. 


■^' 


31|  27| 


1809. 


161 

41 

39 

46 

47 


iH 


141 
39i 


3SI 
34 
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PlotaL            "Rem  manored  each  year. 

HarvesU.    Average  woigfat  per  buBhel, 

(Ibrt.) 

ugSf 

1863. 

1864. 

1865. 

I860. 

1867. 

18«a 

3 

oa.7 
es.9 

68.0 
03.9 

60.6 
61.4 

61.3 
00.9 

56.1 
60.8 

61.0 
61.5 

X.i 

ICaniired...... 

59.0 

Here  is  an  increase  of  ftdly  two  and  a  half  per  cent,  in  weight  per 
bushel,  as  the  result  of  manuring. 

The  experience  thus  set  forth  will  caution  the  farmer  not  to  make  the 
production  of  a  single  season  the  criterion  for  a  given  method  of  culture. 
In  forming  his  judgment,  he  should  consider  whether  the  season  fairly 
represents  the  average  of  several  years.  And,  in  determining  this  point, 
the  state  of  surrounding  crops  will  generally  afford  much  assistance* 

It  should  be  observed  that  the  above-mentioned  areas  were  all  under  a 
high  degree  of  mechanical  culture.  The  years  1867  and  1868  were  excep- 
tlonal  ^roughout  Bngland,  as  regarding  the  wheat  crop ;  the  former 
year  e^iibiting  a  yiela  unusally  small,  the  latter  a  remarkably  abund- 
ant production.  j 

This  average  result  of  sixteen  annual  experiments  is  interesting  and 
instructive,  tending  to  show — ^indeed  actually  showing — that  English 
soil  immanured,  though  thoroughly  tilled,  yields  little  more  than  the 
average  product  of  unmanured  American  soil  indifferently  tilled.  It 
also  teaches  the  necessity,  as  well  as  the  profit,  of  liberal  manuring. 
The  increase  effected  by  bam-jrard  manure  was  138  per  cent,  and  by 
tiie  application  of  various  fertilizers,  148  per  cent — ^in  bushels,  respect- 
itely,  20|  and  21  J,  worth,  at  average  rates  for  the  period,  at  least  $25 
and  $27.  This  is  far  more  than  the  cost  of  the  fertilisers,  leaving  a  rent- 
payine  profit.  Our  own  wheat-groweie  should  ponder  tnese  results  an^ 
profit  by  them. 

INDIAN  CORN. 

FEBTILIZEBS  GOMPABED. 

John  May,  of  Winthrop,  Maine,  on  84  square  rods,  fertilized  with  ^ 
loads  of  barnyard  manure  and  a  tablespoonM  of  Gee's  superphosphate 
in  each  hill,  grew  39  bushels  of  com  and  other  products,  costing  $38, 
and  worth  $69  60. 

Another  correspondent  states  that  he  has  been  in  the  habit,  every  few 
days  during  the  fall  and  wint«*,  of  spreading  dry  muck  over  the  drop- 
pings irom  his  hen-roosts.  In  the  spring  his  hen-house  afforded  him  a 
pile  of  excellent  home-made  guano,  which  was  shoveled  over  several 
times,  becoming  finally  pulverized,  and  no  more  unpleasant  to  handle 
than  dry  earth.  It  was  used  on  a  late  piece  of  com,  a  handful  in  each 
hill.  The  com  soon  caught  up  with  that  planted  ten  days  earlier,  ripened 
quite  as  soon,  and  gave  a  better  yield.  It  grew  so  fast  that  the  cut- 
worm could  make  no  impression  on  it. 

E.  R.  Townley,  of  Vermont,  reports  the  following  experiment:  The  land 
and  cultivation  were  uniform — inverted  greenswardjjieavily  manured  on 
the  surfaee.  The  fertilizers  were  put  in  tlie  hill.  Each  plot  contained 
two  rows  through  the  field.  Plot  No.  1,  not  manured ;  product,  ^  baskets 
of  ears  of  com.  No.  2,  fertilized  with  a  compost  of  hen-manure,  ashes, 
plaster,  and  earth;  product,  2 J  baskets.  No.  3,  Lodl  Manufacturing 
Company's  poudrette;  product,  SJ  baskets.    No.  4,  rotten  barn-vard 
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manure ;  product,  ^  baskets.  Ko.  5,  hog  manure ;  product,  6  baskets. 
Ko.  C,  Bradley's  XL  superpho8phat<3  j  product,  5  baskets.  The  degree 
of  soundness  was  in  proportion  to  the  yield,  the  last  being  best 

"  J.  M.  M.,''  Raynham,  Massachusetts. — Land  poor,  gravelly,  and  moist; 
was  turned  over  in  September,  but  no  manure  spread.  May  25,  five 
rows  of  Gom  were  planted,  fifty-five  hills  in  a  row,  the  hills  four  feet  apart 
eaeh  way,  Eow  ]N^o.  1 :  a  large  shovelful  of  first-rate  manure  was  put  in 
each  hill ;  product,  81  pounds  of  com,  of  which  five  pounds  were  unsonnd. 
No.  2 :  no  manure ;  product,  49  pounds,  of  which  6^  pounds  were  nnsound. 
No.  3:  one  and  a  half  bushels  compost  of  plaster,  ashes,  and  hen-manure; 
product,  Qii  pounds — 4^  pounds  unsound.  No.  4:  twenty  pounds  super- 
phosphate of  lime,  thoroughly  mixed  with  the  soil ;  product,  71*  pounds 
— 2^  pounds  unsound.  No.  5:  one  bushel  Lodi  poudrette;  product,  62J 
pounds— 3^  pounds  unsound.  The  com  was  husked  on  the  hiUs  and  the 
ears  of  each  row  were  weighed  separately.  The  row  with  manure  yielded 
the  most  corn,  that  with  the  superphosphate  ranking  next  and  giviog 
the  smallest  quantity  of  unsound  com. 

Beigamin  Caswell,  Rhode  Island. — Cultivated  one  acre  of  new  ground. 
Spread  on  the  sod  in  the  spring  twenty  ox-cart  loads  of  bam  manure  miiid 
with  sand  in  the  barn  c^ar ;  plowed  seven  inches  deep ;  harrowed  thor- 
oughly; then  with  shallow  furrows  marked  twenty-five  hiUs  to  a  square 
rod,  and  dropped  in  each  hill  three  kernels  of  com  with  a  small  spoonM 
of  droppings  from  the  hen-roost  mixed  with  sand;  hoed  twice,  grass  be- 
ing sown  at  the  last  hoeing ;  yield,  75f  bushels. 

Experiment  at  the  East  Pennsylvania  Experimental  Farm. — A  timo- 
thy sod  plowed  late  in  spring,  put  in  good  order,  and  planted  May  27th. 
The  ^^  chemical  solution  "  mentioned  in  Nos.  3  and  7  of  the  foUowing  table 
was  composed  of  four  ounces  carbonate  of  ammonia,  four  ounces  nitrate 
of  potash,  four  ounces  sulphate  of  iron,  four  ounces  sulphate  of  ma^e- 
sia,  and  one  gallon  of  water.  The  solution  appeared  to  do  neither  good 
nor  harm.  The  seed  employed  in  Nos.  1  to  4  is  particularized  as  a  light, 
yellow,  long  kernel.  In  Nos.  5  to  20,  "  a  darker  yellow,  perhaps  a  little 
earlier.'* 


1 

o 

a 

4 

5 

(i 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 
U 
19 
20 


Dry  seed,  no  fertiUzer 

Seed  soaked  16  hoars  in  poroTrater 

Seed  soaked  Iti  boors  In  oiiemical  solution 

Dry  seed,  no  fertilizer 

Dry  8ee<l,  no  fertilizer 

See<l  soaked  16  boors  in  pore  water 

Seed  soaketl  16  hours  in  chemical  solution 

Whanu's  phosphate  in  hill,  i^)0  pounds  to  aero. 
Hewos's  pbospuato  in  hill,  900  ponudH  to  acre . . . 
Baiirrb's  Chicago  fertilizer,  200  pounds  to  aero  . 
Harrison's  plant  fertilizer,  SOO  pounds  to  aero.. 

Moro  PbiMp's  phosphate,  SOO  pounds  to  acre 

Shoemakers  pnuine 

Baugh's  raw-fione  phospbato 

Bovrom's  complets  manure ^ 

Hen-manure,  not  weighed,  handfull  to  MM 

Dry  seed,  no  fertilizer 

Dry  seed,  no  fertilizer 

Dry  seed,  no  Certflizer,  eovered  3  inches  Aeep .. 
Dry  seed,  noibrtilizor,  1  inch  deep 


c3 


4  by 
by 

by 

by 
by 

by 
by 

4  4)v 

by 

by 

by 

by 

bv 
4  by 
S^by4 
3V4 
4  by  4 
4  by  4 


72 

1 


o 

>25 


3 
3 
3 

:) 

4 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
2 
o 

«« 

3 
3 


5,744 
^2J>0 
5/280 
5,e44 
5,754 
5,527 
5,  424 
5,465 
5,36a 
5.  4Cr.l 
5,  ,•>?» 

5l537 
5.31W 
5.568 
5,300 
4,9I»7 
5.170 
5,969 
5,383 


i 


5,23« 
4,909 

4,1*-^' 

5,001 
i7> 

4.^ 
5.0CI 
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PBOPSR  DEPTH  OF  SEED. 

A  Pemisylvaiiiii  farmer,  experimentiDg  in  planting  corn  at  viuious 
depths,  planted  corn  with  a  ]X)inted  Btick  at  depths  of  one,  one  and  a 
half;  two  inches,  &c.,  down  to  six  inches.  The  grains  planted  at  one 
inch  came  np  in  eight  and  three-qnarter  days.  Tliose  at  one  and  a  half 
Inches  came  np  in  nine  and  a  qnarter  days.  Those  at  depths  IJrom  two 
to  five  inches  came  up  in  periods  ranging  from  ten  to  eighteen  days,  pro- 
[)ortional  to  the  depth  of  seed.  Of  those  at  five  and  a  half  inches,  only 
:€n  grains  came  np.  Those  at  six  inches  did  not  make  their  appearance 
\t  all.  Of  those  at  five  inches  only  forty-two  gi^ains  attained  a  height  of 
dx  to  eight  inches.  Those  planted  at  the  depth  of  four  and  a  half  inches 
ffodaced  no  ears  of  full  size.  Those  at  one  and  a  half  inch  x)roduced 
arthebest  com.  Those  at  one  and  two  inches  gave  sound  ears,  but  in- 
erior  to  those  just  mentioned.  He  concludes  that  the  proper  depth  for 
slanting  com  is  from  one  and  a  half  to  two  inches.  This  may  stand  as 
k  general  rule,  but  it  cannot  be  made  an  absolute  guide,  in  view  of  the 
onditions  of  diverse  soils. 


BOOT    CIJIiTIJBi:. 

EXPERIMENTS  IN  TURNIP  CULTURE. 

The  prominence  of  root  cultnre  in  the  agricultural  system  of  Great 
Britain  is  well  known,  though  the  value  of  the  product  and  the  quan- 
i^y  obtained  per  acre  by  good  culture  in  a  favoring  climate  are  not 
m^  understood.  In  the  Transactions  of  the  Highland  Agricultoral 
Jociety  of  Scotland  for  1868  is  published  a  report  of  experiments  made 
)y  Mr.  Henry  Shaw,  with  different  varieties  of  turnips.  Upon  this  re- 
mit a  gold  medal  was  awarded  to  him  by  the  society.  The  fieltl  on 
irhich  the  experiments  were  made  had  a  southern  exposure,  about 
seven  hundred  feet  above  the  sea  level,  its  soil  being  a  light  loam,  dai^ 
in  color,  esx>ecially  adapted  to  grass  and  turnips ;  the  subsoil,  a  strong, 
iw)wni^  clay.  The  land  had  been  subjected  to  a  six-course  rotation ; 
one  year  in  mowing,  three  in  pasture,  followed  the  fifth  year  by  oats, 
and  the  next  year  by  turnips.  Sixteen  varieties  of  turnips  were  sown  in 
plots  measuring  one-eighth  of  an  acre  each.  Each  of  these  allotments 
WIS  manured  with  two  tmd  a  half  cubic  yards  of  farm-yard  dung  and 
twenty-eight  pounds  of  dissolved  bone ;  excepting  the  plots  sown  with 
Swedes,  whereon  this  quantity  of  dissolved  bone  was  doubled,  the  amount 
of  dung  being  the  same.  The  product  per  imperial  acre  is  given  in  the 
accompanying  tat)le,  fractions  of  hundred- weights  not  reported : 


Kind. 


WHITE  TUBNIPS. 

ConuMoWMte  Globe 

TiBkartl  Globe 

nBenniAD  White  Globe . . 

vnjfltoiie  Globe 

W-top  Globe 

TKLLOW  TXJBZnPB. 

Ririy  Bnlloclc  Yellow 

CberdeoD  Bullock  Yellow.. 
>ile'8  Hybrid  YeUow 


Product. 

Tom. 

CwL 

S5 

15 

84 

10 

26 

00 

35 

19 

25 

4 

23 

15 

23 

2 

S2 

6 

Kind. 


Old  Meldnun  Yellow 

Tweeddale  Pan)le-top  Yellow. 
Aberdeen  Purple-top  YoUow  . 

BWM)I8. 

Bangbobne  Swede 

Bronte  or  Kiniildio'8  Swodo . . . 

Shepherd 'fl  Swede 

Skirving's  Improved  Swede... 
Skirving'a  King  of  tho  Swedoe 


Product. 

TOTUI. 

C^cL 

2-1 

:i 

21 

2 

21 

U 

19 

18 

19 

14 

21 

4 

20 

G 

19 

15 

Mr.  John  Milne  alsoTCceived  a  gold  medal  from  the  Highland  Society 
yr  experiments  made  during  three  consecutive  years  on  a  farm  in  Aber- 
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deenshire,  designed  to  test  the  comparative  productiveness  of  varieties. 
The  field  had  a  light  soil,  suitable  to  turnips,  resting  on  a  clay  slate;  and 
had  been  subjected  to  a  five-course  rotation.  In  each  case  the  manures 
applied  per  acre  were  fifteen  yards  of  farm-yard  dung,  one  hundred- 
weight of  Peruvian  guano,  two  hundred-weight  of  bone-dust,  and  two 
hundred- weight  of  superphosphate.  The  results  are  given  by  Mr.  Wkt 
in  tons  and  thousandths  of  a  ton.  The  abstract  here  presented  is  confined 
to  varieties  of  Swedes : 


VarietiM. 

1864. 

1065. 

\m. 

Druiumond'tt  £xtTa  Improved 

15.804 
15.804 
12.946 
16.606 
16.563 

Tont. 
12.051 
11.787 
12.402 
10.075 

laooi 

16.858 

Ea«t  Lothian 

K» 

trr^en-top  -..-.-„,,, „ „ ...,,-, -- 

HW 

LaiBg'9 .  ? 

Ul» 

Bangholmo ,x*x.  .-... 

The  report  states  that  the  turnip  degenerates,  if  sown  for  a  few  suc- 
cessive years  on  poor,  unmanured  soil,  from  a  large  fleshy  bulb  to  a  small, 
elongated  fibrous  root;  and  years  of  careful  cultivation  are  required  tfl 
restore  it  to  its  former  value,  Heuce  the  use  of  seed  grown  for  a  series 
of  years  from  full-sized,  transplanted  bulbs  is  urged;  and  it  is  claimed 
that  the  difference  in  productiveness  between  two  varieties,  or  two  sam 
pies  of  the  same  variety,  may  be  wholly  owing  to  the  method  in  which 
the  seed  has  been  raisea. 

Mr.  EusaeU  Swanwick,  in  1865,  made  experiments  showing  the  effect 
of  different  fertilizers  for  turnips.  The  soil  experimented  on  was  a  mod- 
erately heavy  loam.  The  previous  crop  was  wheat.  The  dressings  were 
sown  May  27,  in  drills,  which  were  then  ridged  in  and  sown  with  white 
globe  turnip  seed.  The  turnips  were  pullcS  and  weighed  in  the  last 
week  of  November.  The  following  table  states  the  manures  applied, 
and  the  yield,  per  acre : 


Monnrea. 


None 

None 

Glne 

IHssoIved  coprolitefi. 

Glae 

Dissolved  bone-ash. . 

Glue 

I)iA8olved  bonoa 

Glue 

Boli\'iaQ  goano 

glue 
iaaolved  coprolites 
DiBsolved  bone-ash. . 


Amount 

of  manure 

applied. 


Owt  Lhi. 


3 
5 
3 
5 
3 
5 
2 
3 
2 
5 
5 


70} 

70  5 
70) 

70  5 
70) 

875 
70) 

344 
70 
70 
70 


TieUof 

tumipB. 


Tons,  (hoi, 

12  n 

12  18} 

16  8i 

16  Hi 

16  161 

16  lOi 

16  9i 


13 
14 


51 
9 


Manurea. 


Bolivian  guano 

Sal  ammoniao 

Sal  ammoniac 

Bolivian  guano 

Sal  ammoniac. 

Diasol ved  bouea 

Sal  annnoniao 

Dissolved  bone-aah.. 

Sal  ammoniac 

Dissolved  coprolites. 
Twelve  tons  of  dung. 
Three  cwt.  of  gxumo 


Amount 

of  manure 

applied. 


3    34 


1 
1 
3 
1 
5 
1 

1 
5 


105 
105) 

245 
105) 

87} 
105) 

70  5 
105) 

705 


Yieiaor 

tarBipi> 


16  0^ 

17  11 

IT  < 

18  3 

17  WH 
16  l^j 

18  141 


BOOT  OULTUBB  IN  MARYLAND. 

Many  have  doubted  the  desirability  of  attempting  rodt  culture  in  tlii^j 
country,  south  of  forty  degrees  north  latitude.  It  has  been  found  a  pro- 
lific and  profitable  culture  in  many  localities.  Mr.  George  F.  Armor, 
of  Ellwood,  Baltimore  County,  Maryland,  communicates  the  following 
result  of  an  exi)eriment  in  the  culture  of  the  mangold- wurzel,  undertakeii 
to  test  the  profit  of  such  a  crop  in  that  neighborhood.  The  jneld,  ai 
Tdll  be  seen,  was  something  more  than  four  bushels  to  tiie  square  rod 
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OOP  about  700  bushels  i>er  acre,  produced  at  a  cost  of  a  little  more  than 
ten  cents  per  bushel : 

"  I  had  a  piece  of  ground  prepared,  15  by  120  feet,  southern  exposure, 
slightly  rolling,  but  inclined  to  be  wet.  After  plowing  and  manuring, 
(with  stable  manure,)  the  seed  was  run  in  drills  three  feet  apart,  making 
ax  rows  120  feet  long,  on  or  about  May  10.  Upon  thinning  out  enough 
plants  were  cast  away  to  have  run  at  least  twelve  rows  additional.  The 
roots  were  gathered  November  8,  and  the  result  was  twenty-eight  bushels. 
The  tops  I  fed  to  the  cattle,  and  they  were  eaten  with  great  avidity,  and 
the  roots  were  greatly  relished.  So  far  as  I  can  judge  from  so  limited  an 
experiment,  the  result  is  highly  satisfactory.  The  whole  cost,  including 
twelve  ounces  of  seed,  (Long  and  Yellow  Globe  mixed,)  at  $1  per  pound, 
fliree  cultivatings,  with  use  of  horse,  does  not  exceed  $3,  or  about  $72 
peracre.^ 

GRASS  ANB  HAT. 

hi  the  rei>ort  of  the  Eoyal  Agricultural  Society  of  England  for  1867, 
Professor  Voelcker  states  at  considerable  length  the  results  of  experi- 
ments instituted  by  him  some  years  ago  at  the  Agricultural  College. 
Cirencester,  on  a  level  clover  field  of  calcareous  soil,  both  by  nature  and 
condition  of  tillage  well  adapted  to  this  plant.  The  experiments  were 
especially  directed  toward  establishing  the  proper  period  for  cutting  the 
hay  crop.  Twelve  plots  were  set  apart,  each  measuring  one  rod  square. 
On  these  plots  cuttings  were  made  at  different  periods  from  May  26, 
to  July  28;  some  of  them  being  mown  from  two  to  four  times  each,  o^ers 
only  once.  The  cuttings  were  analyzed  in  such  manner  as  to  exhibit  in 
each  case,  1st.  The  weight  of  the  fresh-cut  clover;  2d.  The  weight  of  the 
hay  made  therefrom  and  cured  to  a  uniform  standard,  containing  16.7  per 
cent  of  moisture;  3d.  The  percentage  of  nutritious  elements  contained 
hi  this  hay.  By  estimate  from  the  product  of  a  first  cutting  made  June 
16,  the  yield  of  hay  per  acre  at  that  period  was  7,557  pounds,  being  the 
greatest  quantity  obtained  at  any  one  mowing.  Analyses  of  the  cuttings 
of  the  different  periods  show  furthermore  that  at  this  time  the  hay  con- 
tamed  the  greatest  proportional  amount  of  nutriment.  In  the  plots  first 
cut  at  dates  earlier  or  later  than  that  just  mentioned,  deficiencies  in 
quality  and  total  yield  were  in  approximate  proportion  to  the  differences 
of  time  obsei-vable  between  said  dates  and  the  period  of  best  production,^ 
namely,  June  16.  As  an  indicatory  example.  Plot  No.  5  was  first  cut  June 
2,  yielding  5,372  pounds  of  hay,  and  again  mowed  June  16,  yielding  102 
ponnds.  Total  yield  of  Plot  No.  5,  up  to  date  of  June  16,  6,474  pounds; 
thus  exhibiting,  when  compared  with  No.  7,  not  only  a  deficiency  in 
average  quality,  but  also  a  deficiency  in  quantity  of  at  least  2,083  pounds. 

Deduction :  Cut  at  the  period  when  the  clover  plant  contains  its  great- 
est proportion  of  nutriment,  and  before  the  ripening  of  the  seed.  A  cur- 
i«nt  agricultural  rule  expresses  the  principle :  ••  Cut  when  one-half  of 
the  heads  are  browned."  A  like  principle  is  involved  in  the  cutting  of 
the  other  grasses. 

CUBIKG  HAY. 

p.  V.  Stcwaut,  Fainiington,  Maine,  states  that  his  practice  has  been 
to  commence  cutting  the  grass  when  in  "  the  second  blossom,^  which 
occurs  generally  in  his  section  from  the  10th  to  the  15th  of  July.  He 
begins  mowing  with  the  machine  as  soon  as  the  dew  is  completely  oflF, 
and  about  one  o^clock  commences  to  rake  and  haid  in,  following  the 
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coiu'se  of  the  machine,  aitd  getting  aH  in  before  the  dew  begins  to  M. 
Each  subsequent  day's  gathering  is  put  on  the  same  mow  until  the  baud 
is  fall,  and  at  the  top  of  the  mow  a  layer  of  straw  or  old  hay  is  placed 
one  and  a  half  foot  deep.  Mr.  Stewart  claims  that  this  absorbs  the 
moisture  given  off  by  tiie  heating  process,  and  that  the  hay  is  bright, 
sweet,  and  of  delicate  flavor,  and  is  especially  sought  by  stock.  He 
states  that  he  has  never  known  a  failure  where  this  plan  was  closely  fol 
lowed,  and  if  attempts  prove  unsuccessful  it  must  be  that  there  vas 
dew  on  the  grass  when  cut,  or  that  it  was  cut  at  too  early  a  stage  of 
growth. 

At  the  industrial  College  of  Maine,  situated  at  Orono,  in  that  State^ 
four  tons  of  hay,  chiefly  timothy  and  red-top,  were  put  in  one  mowvith 
"  no  making,  and  no  foreign  moisture  in  the  grass.''  Old  straw  to  tke 
depth  of  a  foot  or  more  was  pitched  on  the  top  of  the  mow.  The  result 
was  a  complete  loss.  The  hay  was  cut  July  18,  about  11  a.  m.,  and 
hauled  into  the  bam  about  2  p.  m*  The  qualification  of  ^^  no  making' 
sufficiently  explains  the  result. 

B.  F.  Reed,  of  Greene  County,  Ohio,  stated  in  the  district  agricnltaral 
convention,  that  he  stored  his  timothy  and  clover  in  the  barn,  quite 
green,  making  chimneys,  so  to  speak,  in  the  mow,  by  putting  barrels  od 
the  mow  floor  and  drawing  them  up  as  the  hay  was  stowed  about  tbem, 
thus  leaving  ventilators  which  permit  t^r  to  pass  through  the  hay  and 
cure  it  in  the  mow. 

LIQtm)  MANTJBE  ON  GEASS  LAND. 

Two  expeiiments  were  made  by  J.  V.  Howill,  Cherry  Valley,  Penn- 
sylvania. The  first  was  on  pasture,  the  soil  sandy,  subsoil  san^  gravel, 
and  perfectly  dry.  Four  acres  of  the  field  were  dressed  in  FehrolBy 
wit*  excellent  barn-yard  manure,  at  the  rate  of  twelve  two-horse  loads 
per  acre.  The  remainder  of  the  field  (about  an  acre)  was  manured  with 
liquid  from  the  barn-yard.  In  the  spring,  the  appearance  of  the  grass, 
in  color,  hefght,  and  thickness  of  the  sward,  was  in  favor  of  the 
liquid  manure,  and  during  the  summer  this  acre  was  greatly  prefared 
by  the  cows.  In  the  second  experiment,  a  small  portion  of  the  field  ^ 
manured  with  a  compost. of  night-soil  and  wood-mold,  and  th«  renuun* 
der  with  liquid  manure;  when  the  lot  was  mowed,  the  line  between 
them  could  be  easDy  traced,  and  the  difference  was  strongly  in  favor  of 
the  liquid  manure. 

DEY  AND  "WET  MEADOW. 

The  secretary  of  a  "social  €armers'  club''  in  Pennsylvania  narrates 
the  experience  of  three  members  of  the  olub.  The  several  statements 
will  be  designated  A.  B,  and  0. 

A. — A  meadow  or  forty  acres  was  brought  into  fine  condition  by 
draining  wet  portions,  paring  down  tufts  of  coarse  grass,  and  tbdi 
administering  a  dressing  of  lime,  followed  by  a  light  one  of  bone^tist 
Subsequently  a  portion  of  the  me^ow  was  dressSl  with  a  light  coat  (4 
superphosphate  and  cut  for  hay,  of  which  nine  tons  of  excellent  quality 
were  obtained  from  seven  acres.  The  cattle  were  kept  fix)m  the  lo^ 
meadow  whenever  it  was  very  wet.  Great  benefit' was  derived  from  thjJ 
application  of  ground  i)laster  to  the  dry  meadow,  but  not  from  ite  appli- 
cation to  the  wet. 

B. — A  meadow  of  twenty  acres  was  divided  into  plots  mnmng  ^ 
whole  length  of  the  meadow;,  each  containing  wet  portions  as  well  as 
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dry,  and  each  evenly  prepared  tliroughout  its  entire  length  with  a 
special  fertilizer.  At  the  end  of  four  years  the  results  are  reported. 
The  subjoined  table  indicates  the  application  made  to  each  particular 
plot,  {mth  the  cost  per  acre  so  far  as  given  in  the  original  narration,) 
and  the  effect  exhibited  on  the  dry  and  on  the  wet  portions  of  each  plot. 
The  figure  1  is  used  as  the  index  of  best  production  ^  2,  as  that  of  second 
in  excellence,  &c. : 


Fertflizen. 

Cost  per 
acre. 

Drv 
meadow. 

Wet 
meadow. 

Salt  and  lime 

1 
2 
3 
4 
5 
6 

2 

SoperpblMiphate 

14  SO 

4  00 

2  25 

3  50 

5  00 

r> 

Bon^tiBt ' 

3 

Sdt 

4 

CaniitiA  11to«  ,   r ,.,.,- ..r. - , , . , 

1 

Goimo ....  ....... 

6 

The  salt  and  lime  were  in  the  proportion  of  three  bushels  of  salt  to  five 
of  lime,  mixed  about  three  months  before  use  and  afterward  shoveled 
over  several  times.  It  was  applied  broadcast  at  the  rate  of  eight  bushels 
per  acre. 

C— About  ten  years  ago  a  "  fine,  large  meadow  ^  was  divided  into  two 
portions,  the  one  dry,  the  other  wet.  The  former  was  subdivided  into 
several  plots.  One  of  these  was  dressed  with  caustic  lime  at  the  rate  of 
twinty-five  bushels  to  the  acre.  The  other  plots  were  dressed  with  air- 
slacked  lime  in  quantities  varying  &om  twenty  bushels  to  sixty  bushels 
per  acre.  That  treated  with  caustic  lime  has  always  produced  the  best 
pastm:^  since  the  fall  following  the  time  of  application.  In  the  wet  por- 
tion was  included  a  "low,  wet  flat."  It  should  be  remarked  that  in  the 
report  made  respecting  this  portion,  a  serious  omission  occurs,  as  the 
statement  of  effects  seems  to  be  confined  to  recent  •appearances,  and 
loes  not  point  out  relative  states  fixmi  season  to  season.  Subdivisions 
)f  this  low,  wet  meadow  werei  treated  with  various  fertilizers.  The  fol- 
lowing applications  made  to  seven  of  the  plots  are  named  in  the  order  of 
best  effect,  commencing  with  the  first  in  excellence :  1,  eaustic  lime,  at 
>3  25  i)er  acre ;  2,  an  animal  compost  formed  of  the  carcass  of  a  dead 
borse,  a  load  of  rough  hair,  earth,  and  common  plaster  5  3,  salt,  at  $3 
per  acre ;  4,  superphosphate,  at  $5  per  acre ;  6,  guano,  at  $5  per  acre ; 
J,  plaster  and  salt  5  7,  nothing. 

The  wet  meadow  of  B^  and  the  "  low,  wet  flat  ^  of  C,  appear  to  exhibit 
ftmilar  conditions,  promment  among  which  is  a  sour  and  stagnant  state 
)f  soil.  Against  this  condition  ttie  caustic  lime  proves  a  powerful 
emedy,  (especially  when  accompanying  draining,)  attacking  injurious 
tK)gacids,  forming  new  combinations  with  them,  and  thereby  setting  free 
valuable  elements  of  nutrition  which  had  previously  been  held  inactive. 
hi  the  dry  meadow  of  B.  the  salt  and  lime.mixture  stands  first,  as  the 
sweetening  effect  of  the  lime  is  there  not  needed  in  so  great  degree.  In 
ie  dry  meadow  of  C,  however,  there  appears  to  have  existed  an  acidity 
^hich  required  the  action  of  caustic  lime.  In  B,  as  well  as  in  A,  is 
ndicated  the  necessity  of  discrimination  in  the  use  of  plaster  as  being 
suitable  rather  to  dry  than  to  wet  soils.  A  also  points  to  the  avoidance 
»f  kneading  wet  meadow  by  the  tread  of  eattle. 

MICHIGAN  COLLEGE  EXPERIMENTS. 

The  experiments  of  the  Michigan  Agricultural  College  in  top-dressing 
rass  land  in  the  years  1864-'G5-'6G  are  reproduced  herein  concise  form, 
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for  purposes  of  comparison.  The  soil  was  a  light  sandy  loam ;  the 
three  and  six-tenths  acres,  divided  into  eight  equal  plots.  The  who 
seeded  to  timothy  and  clover  in  1863,  and  received  no  other  mannr 
the  below-named  top-dressings,  which  were  applied  May  10,. 1864 
subsequent  application  was  made.  Plot  No.  1  was  not  manured.  T 
lowing  table  exhibits  the  top-dressings  applied  to  the  other  plots,  an 
the  gain  of  these  manured  plots  over  the  unmanured  in  weight  ( 
produced.  Plot  No.  1,  not  manured,  yielded  in  1864,  (two  crops,) 
pounds;  in  1865,  (two  crops,)  2,755  pounds;  in  1866,  (one  crop,] 
pounds— total,  8,742  pounds. 


Plot. 


S 
3 
4 

5 
6 

7, 
8 


Gain  in  pounds  of  mannred  over 
nnmanured. 


1864. 


2,375 
S,894 
3,274 
3,063 
1,682 
1,788 
2,189 


1865. 


1,778 
1,058 
1,409 
9,245 
2,503 
3,245 
2,C89 


1866. 


331 
213 
391 
769 
1,042 
1,211 
944 


Total 


4,484 

4,165 
5,074 
6,077 
5.227 
6,244 
5,822 


Total    per 
cent  gain. 


51 

48 
58 
70 
60 
71 
67 


Top-drcssinga, 


2  bna^lfl  plaster. 
5  bnsheU  wood-«i 

SO  loads  pnlvericet 
20  loads  muck,  3  bi 

3  bushels  salt. 

SO  loads  borae-maxi 
20  loads  oow-manii 


The  top-dressings  were  applied  on  the  young  growth  of  clove 
timothy.  At  the  outset  the  land  was  in  fair  productive  condition 
shown  by  the  yield  of  the  plot  not  manured.  The  "  twenty  loj 
horse-manure,"  though  not  giving  so  large  an  immediate  yield  as 
of  the  other  dressings,  was  the  most  lasting  in  effect  and  gave  the 
est  total  yield.  The  "  twenty  loads  of  muck  and  three  bushels  of 
gave  a  very  large  .percentage  of  immediate  gain,  (indeed  the  largei 
centage  in  the^r«*  crop  of  18(>4, )  and  stood  only  second  in  rank  as  re 
ing  total  yield.  Considering  the  cost  of  appUcation,  the  final  resi 
the  "  three  bushels  of  salt''  are  especially  noticeable,  although  in  i 
diate  productiveness  it  ranks  comparatively  low ;  for  instance,  as  n 
ing  the  respective  gains  of  the  several  manured  plots  over  that  nc 
nured,  in  the  first  crop  of  1864  the  salt  stood  sixth  in  rank,  and  low 
rank  in  the  complete  >ield  of  that  year.  The  "  twenty  loads  of  p 
ized  muck  "  gave  the  largest  percentage  of  gain  in  the  complete  yi 
the  two  crops  of  1864,  but  stands  thu^d  in  rank  in  the  total  of  th 
cropSj  1864-'65-'66.  The  "five  bushels  of  wood-ashes"  stands  th 
rank  in  the  complete  yield  of  1864,  and  lowest  in  rank  in  the  final 
miag-up. 


RECLAIMING  OLD  PASTURE. 

Renovation  of  an  old  hill  pasture  hy  ProfessorJohmonj  of  Yah  Call 
This  pastui'e  had  once  been — twenty  years  ago — in  tolerably  good 
dition ;  but  when  the  work  of  restoration  commenced,  ten  years  ag 
field  was  unproductive,  and  almost  covered  with  low  bushes  and  i 
growth.  The  bushes  were  cut,  drains  established,  and  lime  appl 
the  rate  of  150  bushels  per  acre  in  the  autumn  and  winter.  In  tl 
lowing  spring  the  surface  was  scratched  with  a  fine-toothed  harrov 
top  seed  sown,  and  a  light  dressing  of  phosphatic  guano  (250  i)oui 
the  acre)  applied.  The  field  contained  from  five  to  six  acres,  and,  1 
the  dressing,  offered  scant  pasturage  for  one  cow.  In  the  season  o: 
it  afforded  abundant  pasturage  for  five  cows,  the  growth  being  n 
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jd-top  and  white  clover.  No  ftirther  dressing  has  been  applied.  Weeds 
ad  scattered  woody  growth  are  annually  cut  off  in  Angost,  and  a  good 
»ting  of  grass  is  left  for  winter  protection.  No  grazing  is  allowed  after 
le  25th  of  October.  In  commenting  on  the  conrse  pursued,  Professor 
ohnson  remarks  that  the  pasture  h^  evidently  been  slowly  undergoing 
change  in  its  chemical  constitution— 4iardeBing  in  some  such  manner 
8 "  hard-pan  >'  forms  in  ocherous  soils.  The  eartii  being  compacted  also 
ythe  tread  of  cattle  around  springs  which  existed  on  the  slope^heflow 
f  water  was  checked  and  the  soil  became  moist  and  spongy.  The  reme- 
ial  action  of  the  lime  was  boUi  mechanical  and  chemicaL  The  soils  of 
he  neighborhood  arc  ferruginous,  and  the  opinion  is  expressed  that  the 
ardening  of  the  land  had,  for  the  most  part,  been  caused  by  the  exlst- 
nce  therein  of  oxide  of  iron  and  of  acids  resulting  flrom  a  peaty  decom- 
ofiition  of  vegetable  matter. 

» 

F££I>ING    S'jTOCK. 

Mr.  William  Birney,  Springfield,  Massachusetts,  commenced  ten  years 
go  the  practice  of  cooking  food  for  stock.  The  present  winter  (1868) 
e  feeds  forty-three  head  of  neat  stock,  equivalent  to  thirty-four  mature 
nimals ;  also  three  working  horses,  three  three-year-old  colts,  and  three 
earling  colts.  The  food  is  cooked  in  a  large  steam-box,  holding^  for 
astance,  1,350  pounds  poor  average  quality  of  hay — ^two-thirds  bog  or 
larsh  hay — 112  pounds  wheat  shorts,  and  M  pounds  cotton-seed ;  200  gal- 
)ns  of  water  are  poured  on  previous  to  the  steaming,  which  takes  live  or 
ix  hours*  and  requires  125  pounds  of  coal.  Steaming  is  done  only  twice 
I  week,  tne  food  keeping  warm  three  or  four  days  in  the  box,  even  in 
he  Qoldest  weather.  Twice  a  day  the  requisite  quantity  of  material  is 
aken  from  the  box.  The  horses,  when  at  work,  receive  four  quarts  of 
om  each  per  day,  sprinkled  on  the  steamed  ft)od.  Each  milch  cow  has 
Iso  two  quarts  of  wheat  shorts  per  day.  Boots  fed  raw  are  also  admin- 
stered.  The  stock  is  kept  in  good  condition,  carded  and  combed.  The 
emperature  of  the  stable  is  always  above  freezing  point.  A  statement 
if  the  cost  of  the  food  is  given  below.  The  coal  is  charged  to  general 
•ocount;  were  it  added  to  the  following  items  it  would  not  increase  the 
iverage  daily  cost  to  seventeen  cents : 

,350  pounds  poor  hay,  at  $12  per  ton $8  10 

112  pounds  bran • 1  90 

44  pounds  cotton-seed  meal 99 

Total  cost  of  steamed  food  for  three  and  a  half  days 10  99 

3o8t  for  one  day,  steamed  food $3  14 

Sxtra  meal  for  three  horses,  24  pounds CO 

Sitra  shorts  for  twenty  cows,  70  i>ouuds 1  19 

12  bushels  roots,  at  IGjJ  cents  per  bushel 2  00 

impounds  of  hay,  at  $20  per  ton 1  70 

Daily  cost  of  feeding  52  animals 8  63 

Average  cost,  10|  cents. 

The  170  pounds  of  good  hay  is  for  noon  lunch — ^four  or  five  pounds  to 
ach  animal,  on  an  avei^age. 
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FEBMENTED  AIO)  OOOEXD  FOOD. 

A  comparisou  between  fermented  and  cooked  food  is  given  in  the  fol- 
lowing experiment :  Four  heifers,  practically  equal  in  all  respects,  and 
six  pigs,  from  one  family,  were  selected.  The  ten  animals  were  separated 
into  equal  lots  by  alternate  choice,  and  were  weighed  at  the  commence- 
ment of  the.  experiment  and  weekly  during  its  continu^ice.  Those  in 
the  one  lot  were  fed  wiUi  fermented^food ;  the  others  with  cooked  food. 
During  the  first  week  the  amount  of  fermented  tbod  eaten  was  less  thm 
the  quantity  of  cooked  food  consumed,  and  the  animals  fed  on  the  fer- 
mented material  made  the  greater  increase  of  live  weight.  During  the 
second  week  those  on  the  cooked  food  made  a  steady  progress ;  those  on 
the  fermented  food  scarce  any.  The  aprparent  success  of  tiie  latter  during 
the  first  week  was  actually  the  result  of  an  accumulation  of  undigested 
matter  in  the  intestines.  The  exx)eriment  was  continued  three  weeks, 
those  fed  on  the  cooked  food  thriving  and  increasing,  the  others  not 
There  was  a  difference  in  the  return  of  tJie  lots  of  pigs,  in  favor  of  those 
fed  on  cooked  food,  of  £1  7«.  Sd. 

FATTENING  HOGS. 

Results  of  Experiments  by  8.  H.  Clay,  Bourban  County,  Kentuckji.^  • 
Other  conditions  being  similar,  one  bushel  of  dry  eom  made  five  iMundfl 
ten  ounces  of  live  pork ;  one  bushel  of  boiled  com,  fourteen  iwunda 
seven  ounces  of  pork ;  one  bushel  of  ground  com,  boiled,  made^  in  one 
instance,  sixteen  pounds  seven  ounces;   in  another,  nearly  mghteen 

Eounds  of  pork.  Estimating  the  iK)rk  at  eight  cents  per  pound,  one 
ushel  of  dry  com  ma4e  45  cents'  worth  of  pork;  one  bushel  of  boiled 
com,  81  14  worth  of  pork ;  and  one  bushel  of  ground  com,  boiled, 
$1  30  worth  of  pork. 

Respecting  these  experiments,  a  western  agricultural  journal  remarks 
that  the  question  of  the  advisability  of  ^rin<&ng  and  cooking  food  mast 
be  considered  in  connection  with  the  cuxjumstences  of  locSity;  snch, 
for  instance,  as  cost  of  grinding,  expense  of  labor  and  fuel.  The  sng- 
gestion  is  made  that  the  method  practiced  by  many  in  Kentucky  may 
be  best  adapted  to  the  majority  of  cases  in  the  West,  viz.,  of  turning  the 
hogs  into  an  unharvested  field  when  cootmencing  to  fatten  ^  then,  after 
a  few  weeks,  feeding  them  on  com  in  the  ear  till  they  are  pretty  well 
fiittened :  and  then  reeding  on  corn-meal  till  they  are  in  prime  market- 
able condition. 

According  to  experiments  made  by  the  late  Professor  Mapes,  in  l^ew 
Jersey,  it  required  thirty  pounds  of  raw  com  to  make  as  much  pork  as 
tbirteen  pounds  of  cooked  meal  would  produce. 

The  purport  of  certain  exi)eriments  with  five  pigs  during  the  past 
year,  by  a  Now  England  farmer,  may  be  exhibited  by  taking  his  state- 
ments as  to  pigs  No.  1  and  No.  5.  No.  1,  taken  from  the  sow  at  fonr 
months  of  age,  was  suppHed  with  two  and  a  half  quarts  of  com  or  meal, 
three  times  a  day,  and  about  the  same  quantity  of  iflilk,  continued  as  long 
as  the  pigs  lived,  and  made  eleven  pounds  of  pork  to  the  busheL  No,  5, 
other  conditions  being  equivalent,  received  three  and  a  half  quarts  lier  day? 
and  produced  seven  and  a  half  pounds  of  pork  to  the  bushel,  lie  farm- 
er thinks  he  did  not  get  so  much  pork  as  he  should  if  he  had  kept  t^^ 
pig  on  three  quarts  per  day.  After  experimenting  for  several  years  in 
feeding  pigs,  he  holds  that  they  should  not  be  allowed  a  sui)erabundant 
proportion  of  fluid  food,  but  rather  be  treated  with  a  regul^  and  moie 
snbstantial  diet,  commencing  when  they  are  taken  from  the  sow ;  and 
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lat  a  certain  quantity  of  com  or  meal  per  day  should  not  be 
ed. 

the  MicMgan  Agricultural  College,  in  1866,  experiments  were 
in  feeding  three  thorough-bred  Essex  pigs,  which  were  weighed 
eleven  days  old,  and  afterwards  allowed  all  the  milk  they  would 
QC.  The  total  weight  of  the  three  at  the  time  just  mentioned  was 
m  and  a  half  pounds.  Similar  exi>eriments  were  made  in  1868 
orresi)onding  results,  showing  that  the  younger  the  pig  the  more 
eat  in  proporrion  to  its  live  weight,  and  also  the  more  rapidly  it 
tin  in  proportion  to  the  food  it  consumes.  The  subjoined  table 
the  amount  of  milk  consumed  at  different  times,  in  making  one 
increase  in  live  weight : 


ent  of  1866,  lbs. 
ent  of  1868,  Iba. 


l8t  week. 

2d  week. 

3d  week. 

7.20 
6.53 

7.92 
7.70 

11.81 
12.52 

4th  week. 


10.13 
10.56 


VALUES  OF  DIFFERENT  FOOD  IHATEEIAM. 

rever  useful  as  a  means  of  comparison,  chemical  analysis  alone  is 
)le  to  determine  with  sufficient  exactness  the  values  of  different 
aaterials ;  and  a  really  satis&ctory  decision  can  be  reached  only 
;h  actual  experieiice.  The  following  table,  prepared  by  Professoi 
r,  of  England,  represents  the  composition  of  various  materials 
or  food  of  animals,  and  their  feeding  value  as  demonstrated  ki 
5e: 


Composition. 

Feeding  value. 

HaterialB. 

'2 

1 

'28 

1 

i 

1 

Ponnda  reqnired  to, 
make  one  pound 
of  meat. 

• 

P4 

56 

55.5 

4^5 

50 

13.  S3 

31,76 

11.3 

30.4 

40 

8.474 
&10 

10 

13 

13.6 
83.3 
23.3 
88.56 
25.93 
33.7 
42^9 
9.3 
1.44 
1.81 
1.5 

14.83 
12.8 
14.8 
14.1 

ae 

11.3 

C.8 
7.9 
14 

89 
86 
85 

6 

7 

8 

8 

5  to6 

4i 

6 

6 

12 

150 

150 

160 

16.7 

1 

\Ll 

12.5 

•ake 

16.7 

*^t&  i>"^  ■nnnin  MQal iMyrtB ........... .r-r  ,,,-,■.- 

22.2 

le. ..•....«>>>>•>•••••••••••••••••-••-•••••••• 

16.7 

lira 

16.7 

IT............  ........................    ...... 

8.3 

V •**"*•""""""  •"•••••-"••••••••••••••". »••••. 

0.66 

1   ---.-..-_..............  ............ .....k.. 

0.66 

0.66 

ctoal  application  these  estimates  of  value  are  modified  by  various 
erations.  Some  of  these  are  stated  by  Professor  Yoelcker  as  fol- 
Ist  The  age  of  the  animal ;  young  animals,  especially,  requiring 
e  proportion  of  nitrogenized  matter  and  bone-forming  material, 
le  kind  of  animal ;  (the  food  best  suited  to  horses  is  not  always 
>r  cows  or  die^.)  Sd.  The  natural  disposition  or  temper  of  the 
L  4th.  The  purpose  for  which  the  animal  is  kept — as  whether  for 
Ing,  or  for  work,  or  for  milk,  l^e  digestibilit;y  of  the  food,  also, 
ids  attention.    Professor  Yoelcker  states  a  few  of  the  conditions 
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affecting  it :  1st.  The  kind  of  animal,  cows  more  readily  assimilatis 
nutriment  of  eut  straw  than  horses.  2d.  The  amount  and  charac 
woody  fibre  contained  in  the  food.  3d.  The  amount  of  flesh-foi 
substances.  4th.  The  balk  of  the  food.  5th  The  form  in  which 
presented  to  the  animal  5  whether  cut,  or  not  cut,  cooked  or  raw,  i 

CXPEBIMENTS   WITH    FEBTIIiIZEBS. 

• 

The  subjoined  statement  of  experiments  made  by  Mr.  Levi  BarU 
Warner,  New  Hampshire,  with  superphosphate  of  lime  and  othe 
centi  ated  manures,  gives  an  idea  of  the  effect  of  these  fertilizers 
the  gianite  soil  of  New  Hampshire. 

Within  the  past  few  years  large  numbers  of  the  farmers  in  that » 
of  tlie  country  have  made  free  use  of  the  superphosphate  of  lin 
manurial  purposes,  and  generally  with  paying  results;  so  much  b 
its  use  is  annually  increasing.  The  reasons  why  a  few  hundred  p 
per  acre,  applied  to  the  land  planted  with  com,  potatoes,  turnips,  1 
and  clover,  usually  exhibit  such  favorable  results,  is  supposed 
owing  to  the  restoration,  to  long  cultivated  fields,  of  those  phosi 
so  necessary  in  the  production  of  cultivated  crops,  but  which 
been,  year  after  year,  abstracted  from  them.  Each  crop  growi 
removed  from  the  land  carries  with  it  certain  well-known  mineral 
food.  In  the  usual  routine  of  farming  pursued  in  the  region  re 
to,  but  small  portions  of  these  mineral  ingredients  of  crops  eve 
their  way  baek  to  the  soil  whence  tiiey  were  derived ;  and  sooi 
later  the  crops  diminish  iq  product  from  lack  of  appropriate  food, 
ash,  lime,  magnesia,  phosphoric  acid,  and  sulphuric  acid  are  abso 
necessary  for  the  life  of  agricultural  plants,  as  is  demonstrated 
the  experiments  hitherto  made  for  studying  their  influence.  ^ 
with  a  few  other  minerals^  constitute  the  ash  of  plants.  Were  it  po 
for  a  plant  to  grow,  flower,  and  bear  seed,  without  the  co-operat 
mineral  matters,  it  would  be  utterly  valueless  to  man  or  animals,  b€ 
these  minerals  are  as  absolutely  necessary  in  the  food  of  man  ai 
imals  as  they  are  in  the  soils.  A  deficiency  of  them  in  either  case 
to  a  stunted  growth,  enervation,  and  premature  death.  Phosphori 
and  lime  are  indispensable  in  the  formation  of  the  bones  of  anim^ 
no  other  combination  of  lime  and  acid  can  be  substituted.  Potash, 
sulphur,  iron,  &c.,  enter  into  the  composition  of  animals  in  very 
proportion  when  contrasted  with  the  amount  of  phosphate  of 
required  to  buUd  up  their  bony  skeletons.  Professor  Liebig  says: 
an  ox  of  550  pounds'  weight  there  are  183  pounds  of  bones,  contfi 
nearly  120  pounds  of  phosphate  of  lime;  in  the  flesh,  hide,  and 
parts  of  the  animal,  15  pounds  of  phosphate.'.'  Professor  Job 
says:  "For  every  cow  it  maintains,  a  dairy  farm  will  annually  Ic 
earthy  phosphates  as  much  as  is  contained  in  56  pounds  of  bone-( 

A  large  portion  of  the  farms  in  New  England  have  been  under 
vation  from  one  hundred  to  two  hundred  years,  and  the  phosp 
required  in  the  formation  of  the  bones  of  all  the  animals,  biped 
quadrupeds,  raised  upon  these  farms,  have  come  directly  from  their 
By  the  agency  of  the  various  food-crops  grown  upon  tiiem  during 
long  period,  a  deficiency  of  phosphates  exists  in  the  soil  of  thousai 
these  farms.    This  is  so  manifest  that  the  most  (^optical  admit  it 

The  only  feasible  method  of  restoring  the  needM  phosphates  is  I 
explication  of  ground  bone,  or  what  is  better,  the  soluble  superphos; 
of  lime.    The  above  citation  from  Professor  Liebig  3how8  tixe  enoi 
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excess  ot*\phospliato  of  lime  in  animal  structures  over  all  other  of  the 
inorganic  constituents  entering  into  their  composition.  Something 
analogous  holds  good  in  the  inorganic  constituents  of  certain  cultivated 
crops,  especially  tfhe  cereals.  The  mean  results  of  thirty-two  analyses, 
by  Professors  Way  and  Ogston,  show  that  "wheat  contains  some  lime, 
but  only  very  little,  mmch  less  than  is  generally  supposed,  not  more  than 
one  ounce  in  a  bushel  of  grain  (and  a  little  more  in  the  straw,)  while  it 
contains  rather  more  soda  than  lime,  about  five  times  as  much  magnesia, 
nearly  nine  times  as  much  potash,  and  more  than  thirteen  times  as  much 
phosphoric  acid.''  This  acid  is  found  in  the  ash  of  plants  in  combination 
^th  lime,  potash,  soda,  &c. 

These  prefatory  remarks  are  made  with  especial  reference  to  the  ben- 
eficial aetion  of  a  good  superphosphate  of  lime  on  the  long  cropped 
floils  of  New  England.  Such  applications  are  not  needed  on  the  fertile 
«oflfl  of  the  West,  which  have  been  under  cultivation  but  a  few  years. 
But  ike  time  will  come,  sooner  or  later,  when  many  of  these  produc- 
tive lands  will  feel  the  want  of  the  phosphates  which  have  been  so  lav- 
ishly drawn  from  them  year  after  year  in  their  wheat  and  com  crops, 
Trith  no  adequate  returns  of  manure  of  any  kind. 

Some  may  ask,  "Can  the  fertility  of  annually  cropped  soils  be  kept 
np  by  the  application  of  superphosphates  and  other  concentrated 
manures  f  Perhaps  it  may,  but  the  safer  way  for  the  farmer  is,  to 
use  these  commercial  manures  in  conjunction  with  the  farm-yard  and 
otiier  manurial  resources  of  the  farm.  This  is  the  course  pursued  by 
many  of  the  most  successful  cotton  growers  of  Georgia,  some  of  whom 
annually  expend  thousands  of  dollars  in  the  purchase  of  guano  and 
other  commercial  manures.  A  similar  course  is  pursued  by  the  wheat 
and  root  growing  farmers  of  England. 

Carefully  conducted  experiments,  by  Mr.  Lawes,  of  England,  on  manur- 
ing grass  lands,  with  a  great  variety  of  manures,  animal,  vegetable,  and 
mmeral,  indicate  that,  practically  speaking,  stable  or  farm-yard  manure 
is  a  much  more  perfect  and  economical  restorer  of  the  constituents  re- 
moved in  the  hay  crop  than  are  the  so-called  artif  cial  manures.  But  ex- 
perience shows  that,  even  when  farm-yard  manure  is  used,  activity  of 
growth  is  frequently  increased  if  direct  phosphatic  manures  be  also  em- 
ployed. Phosphoric  acid  may  be  advantageously  and  economically  ap- 
plied either  in  the  form  of  Peruvian  guano,  which  at  the  same  time 
supplies  a  large  quantity  of  ammonia  or  ammonia-yielding  matter,  and  a 
tittle  x>otash  siso,  or  a  superphosphate  of  lime.  Mr.  Lawes  says:  "There 
can  be  no  progressive  agriculture  without  farm  stock;  consequently, 
without  stock,  no  manures." 

Mr.  Bartlett's  report  of  experiments  is  as  follows : 

"Having  the  past  season  experimented  with  several  dififerent  brands  of 
superphosphates  and  other  concentrated  manures,  I  herewith  report  the 
results.  Wishing  to  test  the  worth  of  various  manures  on  different  crops 
on  my  farm,  about  the  20th  of  May  I  turned  over,  with  a  good  plow, 
iiinety  rods  of  green-sward,  a  fair  quality  of  corn-land,  a  part  of  which 
▼as  planted  witJb  a  small  variety  of  eight-rowed  com.  The  rows  across 
the  land  contained  twenty-two  hills  each — hills  three  by  three  feet  apart. 
The  first  two  rows  had  a  small  spoonful  of  Duncan  &  McKellar'^s  Glasgow 
Company  fertilizer  applied  to  each  hill — yield,  38  pounds;  two  rows 
Cumberland,  Portland,  Maine,  36  pounds;  two  rows  Khodes  &  Co.'s 
ammoniated,  40  pounds ;  Ehodes'  standard,  37 J  pounds ;  two  rows  of 
Andrew  Coe^s,  34  pounds ;  two  rows  Coxsackie,  New  York,  33  pounds ; 
two  rows  miueral  superphosphate,  39  pounds.  AU  of  the  above-named 
rere  superphosphates,  equal  quantities  of  each  applied  in  the  hill,  and 
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were  thoroughly  ripened.  I  do  not  think  the  above  is  a  perfect 
record  of  the  intrinsic  value  of  the  different  manures,  for  the  cut-^ 
destroyed  many  plants  in  some  of  the  rows,  and  a  hesLvy  shower,  att 
Avith  wind,  about  the  time  the  com  was  fairly  in  the  milk,  prostr 
portion  of  it,  thereby  much  lessening  the  yield. 

"  Some  of  our  farmers,  who  experimented  with  different  brands  of 
phosphates  on  com,  on  different  and  better  corn-soils,  realized  dii 
and  much  more  favorable  results ;  and  so  pleased  are  they  with 
results  that  they  will  purchase  largely  of  superphosphates  for 
COED  and  other  farm-crops  the  eoming  season. 

"The  remainder  of  the  ninety  rods  of  land  was  planted  with  the ' 
potato — ^planted  26th  of  May :  rows  twenty-two  hills  lonff.  Th* 
south  rows  received  a  spoonful  of  Andrew  Gee's  superphos^ate  U 
hiU;  fifth  row,  no  manure  5  then  four  rows,  Portland  superphosphate 
row,  no  manure;  every  fifth  row  without  manure ;  four  rows,  he 
nurej  four  rows,  fish  guano;  four  rows,  Goxsackie  phosphate;  a 
on,  till  the  field  was  planted.  The  four  rows  without  manure  th 
the  field  averaged  two  bushels,  each  set  of  four  rows  not  varyini 
half  a  peck ;  the  manured  rows  averaged  three  bushels,  varying 
the  different  manures  to  each  four  rows  from  two  and  a  naif  to  a 
ji  over  three  bushels — the  fish  guano  giving  the  largest  yield  and  1 

tubers. 

"  Another  plat  of  sixty  rods,  green-sward,  soil  sandy  loam,  was  pi 
-  i  with  Orono  potatoes  26th  of  Ma^.    The  following  kinds  of  manurei 

used,  a  spoonful  in  the  hill,  viz :  Duncan  &  McKellar's  phosp 
guano,  Bhodes's  ammoniated,  and  his  standard  superphosphate, 
vian  guamo,  fish  pomace,  hen  manure,  Portland  superphosphate,  i 
and  fine  bone-dust — four  rows  of  each,  and  four  rows  without  ma 
the  remainder  of  the  patch  nearly  a  repetition  of  the  foregoing, 
result  may  be  summed  up  in  a  few  words.  The  yield  of  the  ma 
K)ws  varied  somewhat,  but  the  increase,  as  a  whole,  where  the  ma 
were  used,  was  fully  fifty  per  cent,  over  the  unmanured,  The  Per 
guano  gave  the  largest  yield,  but  the  tubers  were  much  more  p: 
and  misshapen.    Potatoes  at  harvest-time  were  worth  about  75 
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EFFECTS  OF  GUANO  BURIED  AT  DIFFERENT  DEPTHS. 

Recent  experiments  made  by  the  Agricultural  Society  of  Prague  show 
Jie  effects  of  guano  buried  in  the  soil  at  different  depths.  The  amount 
ippUed  was  2^  kilograms  per  hectare.    This  is  259  pounds  per  acre. 


DepUi  of  HH^UcstioiL 


1.  Pat  is  with  Uie  seed 
Sl  From  1  U>2lDche«.., 
3-  From  S  to 3  inchea.. 
4.  Frun  3  to  4  incliet... 


Prodnct  per  hectare, 
(first  year.) 


i 


o 

■•-» 


KQoffr. 
2,590 
2,64-1 
4,142 
4,670 


I 


Eilofjr. 
2,203 
2,203 
2,077 
2,590 


s 
S 


KUorrr. 
7,402 
7,402 
7,843 

8,108 


Prodact  per  hectare, 
(second  year.) 


Without  new  manore. 


Oats. 


Kilogr. 
3,906 
3,613 
4,886 
5,025 


Winter 
rye. 


Winter 
barley. 


Kiloffr. 
3,  .349 
3,525 
3.877 
4,230 


KUogr. 
I,  u38 
1,7)4 
2,11.5 
2, 9U8 


With  now 
manure. 


Winter 
barley. 


KUoffT 
2,<)27 
2,654 
2,655 
3,204 


INSECTS. 


EXPERIMENTS  WITH  THE  POTATO  BUG. 

Edwin  Eeynolds,  correspondent  of  the  Department  at  Fond  du  Lac, 
Wisconsin,  writes  as  follows  of  his  experience  with  the  potato  bug : 

I  planted  potatoes  May  7  and  8 ;  the  field  thirty  by  eight  rods ;  planted  east  and 
vest.  In  the  centre  I  planted  ten  rows  of  early  varieties,  which  came  ap  much  sooner 
than  the  main  field,  and  some  days  earlier  than  the  Early  Goodrich,  planted  side  by 
«de  at  the  same  time.    On  the  26tn  fiiU-grown  bags  (two)  made  their  appearance,  the 


being  eighty  rods  from  where  potatoes  had  been  before ;  27th,  ten  were  destroyed ; 
tSth,  thiixy ;  2^h,  sixty-seven  ;  30th,  thirty  ;  31st,  fifteen — np  to  which  time  all  were 
OD  aboat  a  rod  of  ground.  June  1,  two  other  smaU  spots  were  infested,  when  I  came 
to  the  conclusion  tliat  the  price  of  potatoes  was  eternal  vigilance.  Therefore,  with  two 
^ddles  in  hand,  I  scrutinized  every  bill  myself,  destroying  bugs  anu  larvte  tinti]  the 
*22d,  when  the  lar\'»  that  I  had  overlooked  became  crawling  sJuj^s  and  so  numerous  that 
I  resorted  to  a  pan  and  stick,  knocking  them  off  and  destroying  them.  This  I  prac- 
ticed until  July  5,  when  I  was  told  by  a  farmer  from  Iowa  that  one  pound  Paris  green 
&nd  four  pounos  dry  ashes  sifted  and  well  mixed,  applied  to  the  infested  vines  while 
thedow  was  on,  was  sure  death  to  the  bugs  and  no  injury  to  the  vines.  I  tried  it,  and 
to  my  great  satisfaction  found  it  to  be  so.  I  used  the  composition,  passing  over  the 
lield  twice  a  week,  and  kept  the  bugs  subdued  untU  the  leaves  had  become  too  tough 
ioT  their  food,  and  they  have  disappeared. 

It  win  bo  noticed  the  bugs  appeared  in  my  field  in  patches.  Many  coiijectures  arose 
Id  my  mind,  as  to  whether  they  were  deposited  in  the  ground  last  fall,  or  fiew  in  the 
^ght  from  one  field  to  another.  I  came  to  the  former  conclusion,  for  had  they  floTVH 
in  the  night  they  would  have  been  more  evenly  distributed  over  tlie  field. 

I  would  recommend  planting  in  fields  of  long  narrow  strips,  and,  at  least  once  in  two 
lods,  plant  the  earliest  varieties  across  the  piece,  that  the  bugs  in  the  ground  may  be 
^fietro^'ed  before  the  main  field  is  up,  as  they  wiU  surely  concentrate  on  the  earliest 
yaheties.  I  would  further  recommend  that  planting  be  done  with  single  eyes,  say  five 
^  a  hiU,  that  they  may  grow  single  stalks,  in  order  to  more  closely  detect  the  larvas,  aa 
they  are  deposited  on  the  under  side  of  the  leaves. 

The  most  convenient  method  of  destroying  the  bugs  is  by  using  a  pair  of  tongs  made 
«f  nail-rod.  With  such  an  instrument  bugs  and  eggs  can  be  kept  ofl  for  some  time  with 
«8  little  lal>or  as  using  the  Paris  green  and  ashes,  and  saving  the  cost  of  the  pigment. 

A  neighlior  of  mine  planted  potatoes  on  ground  that  grew  potatoes  the  year  before, 
•nd  when  covering  them  found  from  three  to  seven  full-grown  bugs  on  each  potato. 

ANTS  AT  THE  EOOTS  OF  FEUIT-THEES. 

Bev,  W.  p.  Smith,  M.  D.,  of  Fayetteville,  Texaa,  communicates  the 
following  successful  mode  of  dealing  with  ants  at  the  roots  of  fruit-tree§.j 
28 
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which  insects  are  very  troublesome  and  destructive,  particularly  in  warm 
climates : 

"  I  was  raising  some  tobacco,  and  operated  with  the  green  leaves  in 
the  following  manner:  I  removed  the  earth  firom  around  the  tree  or 
vine  as  much  as  I  could  without  injuring  the  roots ;  then  I  put  a  hand- 
ful of  tobacco  leaves  around  the  tree  or  vine,  where  the  ants  worked, 
covered  them  nicely  with  the  earth,  and  pressed  it  well.  In  a  few  cases 
I  had  to  repeat  the  dose,  but  I  have  tried  it  often  with  uniform  success 
in  driving  the  ants  and  saving  the  tree  or  vine." 


I 


It  will  be  seen  that  the  foregoing  collection  embraces  a  large  variety 
of  experiments  from  the  skillful  and  careful  field-trial  down  to  that  which 
is  comparatively  crude  and  incomplete.    However  imperfect  many  ol 
these  experiments  may  appear,  taken  collectively  they  furnish  material 
for  practice,  thought,  critical  comparison,  and  profitable  deduction.    Ex- 
periments even  of  small  value  in  themselves  may  serve  by  example  as 
stepping-stones  to  others  of  more  perfect  character,  affording  more  decifl- 
ive  conclusions.    It  is  by  the  constant  accretion  of  knowledge  gained 
through  similar  trials,  and  by  the  slow  progress  made  through  conflict- 
ing successes  and  failures,  that  improvements  are  established  and  errors  3 
overcome.  I 

It  is  Important  to  note  some  of  the  requisites  to  the  clear  statement  % 
of  a  field  experiment  The  narrator  should  specify  the  nature  of  tte 
surface  soil,  whether  clayey  or  sandy  loam,  porous  or  compact,  wet  cr 
dry,  and  its  depth;  the  nature  of  the  subsoil;  the  manures  applied,  in 
what  manner  applied,  and  in  what  quantity  per  aere  or  s(]^uare  rod,  4o; 
the  quantity  of  seed  sown  to  a  given  area,  of  what  particul^  varietji 
and  in  what  manner  sown;  the  manner  of  cultivation;  the  cost  of  pro- 
duction; the  amount  of  product  to  a  given  area,  and  its  value.  Ittfr 
of  course,  impossible  to  prescribe  an  unvarying  form  of  statement  snit- 
able  to  all  cases.  Common  sense  and  reflection  wiU  supply  means  of 
adaptation.  It  is  the  plain  statement  of  facts  that  is  want^.  not  ele- 
gance of  style.  The  farmer  who  contributes  such  desirable  inrormatioa  ^ 
may  in  that  act  be  a  benefactor  to  himself^  to  his  immediate  section,  and  i 
to  thousands  remote  Ixom  his  own  habitation.  It  should  never  be  for-  i 
gotten  that,  in  its  proper  estate,  agriculture  is  indeed  an  art;  and  thai  J 
its  followers,  wherever  they  be  Und  in  whatever  condition,  are  bound  l?f  "^ 
the  most  common  ties  of  humanity  to  contribute  as  far  as  possible  to 
the  general  weUarc  of  their  fraternity. 
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FOREIGN  PRODUCTION. 

The  Journal  of  the  Koyal  Agricidtaral  So(Hety  of  England  containn 
an  exhibit  of  the  product,  import&  and  consumption  of  wheat  in  the 
doited  Kingdom  of  Great  Britain  d.uring  a  period  of  years,  in  which  the 
following  conclusions  are  reached:  There  has  been  a  reduction  in  the 
area  of  wheat  ccdture  in  each  of  the  three  main  divisions  of  the  king- 
dom; very  large,  proportiontdly,  in  Scotland  and  Ireland,  comparatively 
small  in  England.  In  yield  there  has  been  a  small  increase  per  acre  in 
England  and  Wales,  and  probably  in  Scotland,  and  a  marked  diminu- 
tkkD  in  XreUmd;  on  the  whole,  a  small  increase  in  yield  per  acre  in  the 
United  Kingdom  collectively.  In  the  aggregate  of  home-produced 
wheat  in  the  United  Kingdom  there  has  been  a  diminution:  proportion- 
dy  small  in  England  and  Wales,  very  considerable  in  Scotland,  and 
itiU  greater  in  &eland.  The  imports  of  breadstuff  have  increased 
enonnously  of  late  years,  and  in  much  greater  proportion  in  Ireland 
than  in  Great  Britain.  The  aggregate  amount  of  wheat  consumed 
amually  in  tiie  United  Kingdom  has  increased  very  considerably,  the 
latio  of  increase  being  about  the  same  in  Great  Britain  as  in  Ireland. 
h  the  United  Kingdom  collectively  the  population  has  increased  con- 
:  dderably  notwithstanding  a  diminution  in  Ireland;  and  the  actual  con- 
^  tomption  of  wheat  per  heeud  in  Great  Britaia  has  increased  a  little  more 
Suoi  five  per  cent.,  and  in  Ireland  over  twenty  per  cent.  The  final 
Unction  made  is  that,  ^^  unless  the  home  product  of  wheat  in  the 
United  Kingdom,  available  as  human  food,  (which  has  been  about 
12,250,000  quarters  per  annum  during  the  last  eight  years,)  should 
iioease,  there  will  be  required  the  next  five  years  an  average  im- 
fortation  of  between  9,000,000  and  10,000,000  quarters  annually,  or  from 
12,000,000  to  80,000,000  bushels."  Five  and  a  half  bushels  per  head  are 
given  as  a  low  estimate  of  the  average  annual  consumption. 

Acreage  in  Ireland. — ^The  total  acreage  under  crops  in  Ireland  in  1867 
was  5,459,702  acres;  in  1868,  5,547,335  acres;  showing  an  increase  of 
87,633  acres.  Of  the  several  crops  the  greatest  increase  in  acreage  was 
ro  oats;  next  in  meadow  and  clover,  pototoes,  and  wheat,  respectively. 
Daring  the  same  period  there  was  a  decrease  of  more  than  three  per 
cent,  ill  the  estimated  value  of  horses,  cattle,  slleep,  and  pigs. 

Increase  of  acrea^fe. — In  Great  Britain,  in  1868,  the  increase  of  acre- 
age in  wheat,  over  that  of  1867^  was  a  Uttle  more  than  eight  per  cent; 
and  over  that  of  1866,  nearly  nme  per  cent.  In  barley  the  increase  of 
ueivnge  in  1868,  over  that  of  1867,  was  nearly  five  per  cent.;  over  that 
[jf  18fJ0,  only  four  per  cent.  In  oats  the  year  1868  shows  an  increase 
)t  ncresLQe  of  only  one-tenth  of  one  per  cent,  over  1867,  and  three-tentiis 
)!'  one  per  cent,  over  1866.  In  potatoes  the  year  1868  exhibits  an  increase 
>f  acreage  over  1867  of  nearly  ten  per  cent,  and  over  1866  of  more  than 
line  per  cent.  In  the  number  of  live  stock,  x>er  estimate  of  June  25, 
S6Sj  there  was  an  increase  in  cattle  in  1868  over  1867  of  eight  and  a 
laif  per  cent.;  in  sheep,  a  little  more  than  sLs  per  cent;  in  pigs,  about 
wenty-two  and  a  third  per  cent. 
JteM  of  trA^at— Beliable  English  authority  places  the  average  yield 
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of  wheat,  throughout  England  and  Wales,  for  a  series  of  yei 
twenty-eight  bushels  per  acre.  The  average  for  1868  is  larger,  th 
having  b^n  uncommonly  productive.  By  comparison  of  recent  stj 
with  similar  information  obtained  by  Arthur  Young,  in  twenty-six  a 
of  England,  in  17G9,  it  appears  that  the  average  product  of  win 
acre  in  England  has  increased  five  bushels,  or  nearly  twenty-t^ 
cent.,  during  tlie  post  century.  This  increase  has  resulted  from  im; 
fanning. 

In  the  estimates  presented  by  James  Caird,  the  well-known  E 
writer  on  agricultural  statistics,  the  average  yield  of  wheat  per  a 
different  European  countries,  is  given  as  follows:  In  England,  t 
eight  bushels;  Ireland,  twenty-four;  Austria,  Spain,  and  Holland 
ty-three;  Belgium,  twenty-one;  France,  fifteen  and  a  half.  Witl 
ence  to  this  low  acreage  of  wheat  in  France,  Mr.  Caird  says  that, 
cussing  this  iK)int  with  the  eminent  French  statist,  itL  L601 
Lavergne,  the  latter  agreed  with  him  that,  apart  from  difference 
and  climate,  the  deliciency  was  probably  to  be  accounted  for  by  t 
that,  while  the  grass  and  the  green  crops,  or  restorative  area,  o 
land  are  as  two  to  one  of  grain,  in  France  the  case  is  reversed,  th( 
or  exhaustive  crops  being  there  as  two  to  one  of  the  grass  and  the 
crops. 

In  Australia  the  wheat  crop  was  twenty  percent,  greater  in  186 
in  I8G6,  comprising  sixty-eight  acres  out  of  every  hundred  acres 
cultivation.  The  wheat  crop  of  1867  was,  however,  reduced,  tl 
red  rust,  to  an  average  of  four  and  three-quarters  bushels  per  acr 
and  three-quarters  bushels  less  than  in  1806.  All  other  cereals  e 
a  comparative  decline  in  average  product. 

BenxarkahU  season. — ^The  Mark  Lane  Express,  reviewing  the  a 
tural  exx)erienco  of  England,  for  the  year  1868,  says:  "A  long  prot 
drought,  with  intense  heat,  characterized  the  summer.  The  ha 
and  ail  esculents  were  materially  reduced.  All  spring  com  suffe 
consequence,  as  to  yield :  more  especially  oats.  The  light  lands, 
wheat  was  grown,  gave  but  a  scanty  produce,  and  fears  were  enta 
that  all  soils  would  materially  suffer.  Those  fears  soon  gave  wa; 
examination  of  the  standing  crops,  and  the  result  has  been  the  i 
and  best  growth  of  wheat  known  during  the  present  century." 

THE  DAIRY. 

The  report  of  the  American  J?airymen's  Associatioif,  for  1868, 
the  follovidng  statement  of  cheese  and  butter  factories  in  the  if 
States:  New  York,  639  factories,  to  377  of  which  are  attached  1 
cows,  no  returns  beinjf  given  of  the  number  attached  to  tl 
factories  remaining;  Ohio,  72  factories,  to  20  of  which  are  atl 
12,100  cows;  Illinoii»,  26  factories,  to  15  of  which  are  attached 
cows;  Vermont,  22  factories,  to  9  of  which  are  attached  5,380 
Massachusetts,  15  factories,  to  4  of  which  are  attached  1,717  cows 
cousin,  8  factories,  to  6  of  which  are  attached  2,050  cows;  Pennsyl 
6  factories,  930  covrsj  Kentucky,  6  factories,  to  2  of  which  are  att 
500  cows;  Michigan,  4  factories,  to  2  of  which  are  attached  850 
Iowa,  3  factories;  North  Carolina,  1  factory,  230  cows;  Minnesot 
ginia,  and  Tennessee,  each  1  factory.  Total,  803  factories,  to  441  of 
are  attached  199,510  cows.  This  statement  does  not  exhibit  the 
number  of  cheese  and  butter  factories  in  the  United  States.  It  is  1 
that,  in  1860,  there  were  more  than  1,000;  and  the  number  has  bt 
creasing  since  that  time. 
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The  quality  of  English  cheese  has  deteriorated  duriug  the  past 
►even  years.  In  the  SK>ttish  cheese  there  has  been  a  very  great  im- 
>rovement  in  qoality.  Five-eighths  of  the  whole  production  of  cheese 
n  Great  Britain  is  made  in  Cheddar  shapes.  Prominent  English  dairy- 
men firankly  acknowledge  the  merits  of  the  American  cheese  factory 
t^ystem,  and  some  efforts  have  been  made  toward  its  introduction  into 
the  kingdom.  (Sweden  is  already  introducing  this  system  within  her 
borders. 

Cheese  production  in  1868. — Concerning  the  production  of  cheese  in 
this  country  in  1868,  M.  G.  B.  Weeks,  secretary  of  the  American  Dairy- 
men's Association,  ¥rrites :  *•  Of  cheese,  probably  not  over  three-quarters 
as  much  has  been  made  as  in  1867,  while  the  price  has  averaged  as  much 
as  one  and  a  half  cent  per  pound  higher — from  fifteen  to  seventeen  cents 
|)eT  pound  for  produce  of  good  to  fancy  factories.  There  is  no  stock  in 
the  country.  There  has  been,  during  the  past  season,  far  less  complain^ 
by  dealers,  respecting  bad-Havored  cheese.  This  is,  in  part,  accounted 
for  from  the  briskness  of  the  demand,  most  of  the  time,  which  leads 
slight  faults  to  be  passed  over ;  but  mamly  because  there  has  been  more 
than  usual  attention  paid  to  style  and  quality." 

Comparative  prices. — Oorderoy's  Cheese  Cfrcular  for  January,  1869,  says : 
"Eeally  line  Cheshire  cheese  would  bring  to-day  80«.  to  SGs.;  Cheddar, 
84«.  to  SSs.;  Scotch  Cheddar,  GSs.  to  72s.;  Swedish.  60s.  to  06s.;  American, 
70».  to  74«.  These  quotations  have  reference  only  to  cheese  of  the  first 
elass;  other  sorts  are  nominal  in  price.  Cheese  of  &ie  quality  and  pure 
flavor  is  in  increasing  demand.''  The  following  statement  is  given  of  the 
arrivals  of  American  cheese  for  1868,  as  compared  with  arrivals  in  1867: 

Boxes. 

Tear  ending  December  31, 1868 .-.    940,924 

Tear  ending  December  31, 1867 935,512 

Increase 5,412 


Choice  of  breeds. — In  the  annual  address  before  the  American  Dairy- 
men's Association,  January,  1868,  Professor  Brewer,  of  Yale  College, 
remarking  on  failures  in  profitable  use  of  imported  breeds,  says: 
"Breeds  are  local  in  their  origin,  and  almost  local  in  their  excellencies. 
When  we  transport  an  improved  breed  to  a  region  distant  from  where 
it  originated,it  must  be  to  one  similar  to  its  home,  if  it  would  do  equally 
well— otherwise ^t  deteriorates;  and  different  localities,  as  well  as  dif- 
ferent uses,  demand  different  breeds.^ 

Whey. — "  Butter-making  from  whey,  can  it  be  profitably  done  at  cheese 
factories  f  In  the  discussion  of  this  question  by  the  association  named 
above,  Mr.  Kenney,  of  Cortlapd  County,  Jtew  York,  stated  that,  in 
1867,  he  made  from  900  cows  288,781  pounds  of  cheese ;  and  from  the 
whey  9,000  pounds  of  butter,  which  sold  for  twenty  to  thirty  cents  per 
ix>tmd,  amounting  to  more  than  $1,900.  The  process  is  very  delicate. 
Mr.  Kenney  holds  that  the  making  of  butter  from  whey,  in  connection 
with  cheese  manufacture,  will  pay  well,  if  properly  maimged.  His  cheese 
brought  the  highest  market  prices,  and  the  avenigo  per  cow  was  as  large 
as  though  no  butter  had  been  made  from  the  whey. 

Amount  of  caseine  in  cheese. — ^Tlio  avi^rages  exhibited  by  twenty-eight 
cheese  factories  in  New  York,  in  1807,  show  that  from  nine  and  a  half  to  ten 
pounds  of 'milk  were  required  to  produce  one  pound  of  cured  cheese. 

Scotch  axiom. — "A  cow  that  will  make  less  than  her  dressed  weight  of 
cheese  per  annum  should  bo  sent  to  the  butclier." 
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London  dairies. — In  the  London  cow-houses  the  animals  serve  perhap 
eight  to  ten  months,  yielding  at  first  about  sixteen,  and  at  length  six  quarts 
of  milk  per  day.  They  then  go  to  the  butcher.  In  the  better  class  o 
these  cow-houses  are  to  be  seen  large-framed,  wide  and  straight-backed 
and  deep-bodied,  short-horn  cows,  especially  notable  for  sixe  and  mass 
and  adaptability  to  fattening,  as  well  as  to  yield  mUk,  and  costing,  per 
haps,  £20  to  £25  each,  on  entering.  Elsewhere  small  Irish  and  alu 
Dutch  cows  are  found  which  have  cost,  on  entering.  £13  to  £15  each 
and  will  sell,  on  leaving,  at  £10  to  £12.  The  generfi  practice  is  to  bui 
the  cow  immediately  after  her  third,  fourth,  or  fifth  calf.  It  may  be  m 
that  the  most  important  requisite  to  the  sweetness  of  the  milk  produoec 
is  that  the  water  given  to  the  cows  should  be  clean  and  good.  A  strangei 
entering  a  London  cow-house,  during  the  winter,  is  struck  with  th< 
warmth  in  which  the  cows  are  kept.  Experience  has  shown  that  thi 
ha6  an  imjwrtant  influenoe  on  their  productiveness.  They  stand  v^ 
close — one  to  every  thirty  or  thirty-six  square  feet.  The  windows  ar 
closed  and  matted,  and  no  thorough-draught  is  allowed.  In  this  maniw 
the  shed  is  warmed.  There  is  generally  room  enough  overhead,  and  pa 
haps  a  tiled  roof,  which  allows  ample  ventilation;  and  thus,  where  ih 
shed  is  kept  tolerably  clean,  the  air  is  sweet  enough,  as  well  as  warn 
The  average  yield  of  the  cows  is  calculated  to  be  about  666  gallons  eac 
f6r  the  eight  months.  These  cow-houses,  however,  have  proved  injnrion 
both  to  the  health  of  the  animals  and  to  that  of  the  public.  Many  ( 
the  cows  have  died  of  disease.  Some  of  the  cow-keepers  have  remote 
their  stock  to  farms,  from  which  they  send  in  their  nulk  by  raiL  In  paiticrt 
lar  districts  of  London  magistrates  refuse  to  license  these  sheds,  aii 
medical  health  officers  have  frequently  reported  their  unfavorable  ii 
fluence  on  the  sanitary  condition  of  the  neighborhoods  in  which  they  ai 
situated. 

London  milk-dealers,  id  purchasing  cows,  iovariably  look  to  the  prospee 
of  a  good  future  sale  to  the  butcher^  and  consider,  as  essential  to  profit 
a  cow  which  wiU  fatten,  as  well  as  give  a  satisfactory  yield  of  milk. 

An  expert  in  the  London  milk  trade  says :  "  Very  little  pure  milk  i 
sold^  esi>ecially  to  the  poor.'^  A  few  months  ago  the  proprietors  of  th 
British  Medical  Journal  obtained  specimens  of  milk  from  ten  flrstclBB 
establishments  of  London,  and  submitted  them  to  Dr.  Voelcker  for  andysb 
The  price  of  the  specimens  was  four  to  five  pence  per  quart.  In  evei^ 
instance,  except  one,  the  milk  sold  as  pure  milk  was  skisimed  mitt 
diluted  with  water  until  its  real  value  was  less  than  one  penny  per  quart 
"  The  more  wealthy  the  neighborhood,  and  the  more  stowy  the  shop  ii 
which  the  milk  was  sold,  lie  poorer  was  the  article  supplied.'' 

NOBTH  SiODBLESEX  PBEMTOMS  ON  MILOH  COWS. 

The  subjoined  exhibit  of  yield  of  premium  milch  cows  is  condeBS« 
from  data  famished  by  the  annual  reports  of  the  transactions  of  thi 
Middlesex  Korth  Agricultural  Society,  Massachusetts.  The  agricultura 
societies  of  this  county  have,  for  a  long  course  of  years,  given  particn 
lar  attention  to  the  milk  product  The  rules  of  this  society^  amonj 
other  8i)ecification8,  require  statements  of  the  quantity  of  milk  giv« 
during  the  second  week  in  June,  and  during  the  first  week  in  Septeir 
ber,  except  in  case  of  winter  cows,  when  the  requirement  is  for  the  fi« 
week  in  March  and  the  first  week  in  June.  No  animal,  on  whic 
one  premium  has  been  awarded  to  any  owner,  is  ever  permitted  t 
receive  the  same  or  a  less  premium.  The  amount  of  premiums  give 
for  the  best  dairy  of  three  cows  was,  in  1856,  $7 ;  and  in  the  oth< 
years  named  in  this  statement^  $10  or  their  equivalent,  nearly.    For  ti 
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best  native  or  mixed  cows,  taken  singly,  in  1858  (No.  1,)  $7.  lii  tlie  otlicr 
years  named  the  premium  given  for  cow  No.  1,  of  this  description,  varies 
from  $12  to  $10.  Prices  for  animals  of  less  merit  ranged  from  these 
snms  to  $3. 

The  following  statements  are  on  premiums  pveu  for  "  the  best  dairy 
of  tlu^ce  cows,  Kiised  by  the  exhibitor,''  in  1858,  18G4,  1805,  and  1867. 
No  premiums  of  this  description  were  bestowed  in  1860  and  1868.  The 
amount  of  yield  is  given  in  quarts  and  decimals  of  a  quart. 

Dairy  of  1858, -entered  by  Amos  Carlton,  Chelmsford.  Cow  No.  1, 
eleven  years  old,  one-quarter  Durham ;  calved  about  the  first  of  Novem- 
ber, 1857 ;  during  the  second  week  in  June,  1858,  averaged  15.75  quarts 
per  day,  and  during  the  first  week  in  Sei)tember  five  quarts  per  day ; 
time  to  calve  again,  October  12, 1858.  Cow  No.  2.  thirteen  years  oltL 
native ;  calved  April  20 ;  during  the  second  weet  in  June,  averaged 
sixteen  quarts  daily,  and  during  the  first  week  in  September  12.86 
quarts.  Cow  No.  3,  eight  years  old,  native ;  calved  July  9 ;  during  the 
Bret  week  in  September  averaged  14.86  quarts  per  day.  Daily  feed 
rf  No.  1  through  the  winter,  one  and  one-half  peck  of  roots  and  two 
juarts  of  cob-meal  or  fine  feed,  with  hay.  Of  No.  2,  one  peck  of  roots 
»ith  hay ;  since  calving  two  to  three  quarts  fine  feed.  No.  3,  since 
salving,  was  fed  on  hay,  com  fodder,  and  pastui'age. 

Dairy  of  1864  entered  by  Oilman  Roby,  of  Dunstable.  Breed,  "  grade 
Dorham,  mixed  with  Devon ;  and  one  with  Ayrshire; "  kept  in  the  first 
}f  the  winter  on  "run"  and  meadow  hay,  com  fodder  and  oat  straw; 
luring  latter  part  of  the  winter  on  English  hay  with  meadow  shorts, 
>ne-half  peck  to  one  peck  daily.  Cow  No.  1,  calved  June  13,  ana 
jave  fourteen  quarts  daily  during  the  first  week  in  September.  No.  2, 
^ved  August  31,  and  in  the  week  commencing  September  4  gave 
ifteen  quarts  daily.  No.  3,  calved  March  1,  and  gave  fourteen  quarts 
w  day  diiring  the  secona  week  in  June,  and  10.71  quarts  per  day 
luring  the  first  week  in  September. 

Dairy  of  1865,  by  Oilman  Roby.  of  Dunstable.  Premium  $10.  Breed  of 
9i6  three  cows,  grade  Durham.  Cow  No.  1,  nine  years  old ;  time  of  calving 
November  22, 1864.  and  December,  1865;  gave,  the  last  week  in  March, 
deven  quarts  per  day,  and  during  the  first  week  in  June  ten  quarts  per 
lay.  No.  2,  five  years  old;  time  of  calving  December  17,  1864,  and 
December,  1865;  gave  in  tne  first  week  in  March  ten  quarts.  No.  3, 
bar  years  old;  time  of  calving,  December  7, 1864,  and  December,  1865; 
save  in  the  first  week  of  March  10.5  quarts  per  day;  has  suckled  a  calf 
dnce  the  first  of  May.  The  keeping  of  these  cows  was  "  not  very  different 
torn  the  common  lot  of  cows — ^poor  pastures,  poor  me{Ldows,  hay,  and  a 
Pew  shorts  or  cob-meal.'' 

Dairy  of  1867,  entered  by  John  0.  Oorbett,  of  LoweU.  Premium  $8 
md  diploma.  Cow  No.  1,  seven  years  old  in  November,  1866:  one-half 
iyrshire,  one-half  native ;  calved  April  7 ;  during  the  secona  week  in 
Fune  averaged  19.36  quarts  daily^  and  during  the  first  week  in  Septem- 
)er  13.45  quarts  daily.  No.  2,  four  years  old,  one-half  Durham,  one- 
inarter  Ayrshire,  and  one-quarter  native;  calved  November  20,  1866, 
md  would  come  in  again  December,  1867 :  gave  during  the  first  week 
n  March  fourteen  quarts  per  day;  and  auring  the  first  week  in  June 
ixteen  quarts  daily.  No.  3,  which  was  three  years  old  July  5, 1867, 
alved  April  23;  breed  one-half  Aldemey,  one-quarter  Ayrshire,  and 
ne-quarter  native;  gave  during  the  second  week  in  June  14.14  quart* 
er  ^y,  and  during  the  first  week  in  September  10.93  quarts  per  day. 
lo.  1  was  the  mother  of  Nos.  2  and  3.  AU  were  kept  on  English  hay  in 
inter,  and  on  common  pasture  in  summer,  with  no  extra  feed. 
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Tlie  following  tsibalation  is  a  summary  of  the  statements  made  ou  pre- 
miums given  by  the  society,  in  the  years  named,  for  the  ''best  native  or 
mixed  cows  taken  singly."  It  will  be  seen,  on  a  comparison  and  general 
average  of  these  statements,  that  they  show  a  decided  increase  as  to 
yield  of  milk  in  later  over  earlier  years,  especially  when  the  rdative 
periods  of  the  milking  season  and  the  leading  circum^stances  are  suffi- 
ciently paralleled.  For  instance,  first  premium  cow  of  1858,  ten  years 
old,  gives  during  the  first  week  in  June,  six  weeks  after  calving,  a  daily 
average  of  13  61  quarts,  and  during  the  first  week  in  September  a  daily 
average  of  9.55  quarts.  First  premium  cow  of  18G6,  ten  years  old,  gives  I 
during  the  third  week  in  February,  one  month  after  calving,  a  daily  | 
average  of  22.G  quarts,  and  during  the  second  week  in  June  a  dai^  ' 
average  of  18  quarts.  With  regard  to  the  year  1868,  the  cause  of  the 
relative  positions  assigned  to  the  first  and  the  second  i)remium  cows 
is  not  so  clearly  shown  by  the  report  as  might  be  desired.  It  may  be 
understood,  however,  that,  as  in  neighbormg  societies,  the  size  smd 
form  of  the  animal,  indicating  greater  or  less  economy  of  keeping,  the 
richness  of  the  milk,  and  other  circumstances,  are  taken  into  account  in 
the  adjudication  of  prizes. 


Preminm 


1851. 
Ko.1... 
1M4. 


No.  3. 
No.  4. 
No.  5. 


1865. 


No.l. 
No.  2. 
No.  3. 
No.  4. 
^o.  5. 


1866. 


No.l. 
No.  2. 

No.  3. 

No.  4. 
No.  5. 


1867. 

Nal... 

No.2... 

No.  3... 
No.  4... 

No.  5.;. 


1668. 


No.l. 
No.S. 
No.  3. 
No.  4 
No.  5. 


▲ge. 


10 


4 

6 
9 


8 
6 

4 
5 


10 
10 


10 
6 


8 


G 


8 
10 
3 
8 
9 


Bre«d. 


Time  of 
calving. 


Hized 


M 


IDnrhAiQ,  i  Aldemey . . . . 
Grade  Durham 


Aldcmey  and  Ayrshire. 

NiitiTe 

Native  (comes  in,  May,  18G5; 


Native 

Grade  Durh.am 

Alderney  and  Durham. 
I  Alderney,  |  Ayrsliire . 
I  Aidei-uey,  {  native.... 


Native 

Native 

"Brindle" 

Native , 

I  Aldomey,  i  Ayrshire. . . 


No  statement. 

i  Dnrham,  (  native. 


{  native  |  Ayrshire. 
Native 


Grade  Ayrshire 


Alderney,  I  Dnrham 

Alderuey ,  \  native 

Dntoh.... 

Grade" ^ 

Grade  Dnrham 7. 


Yield  of  milk  per  day  in  stated  weeks.  Q^ 


Aprill5 

April  21 

Dec.  1,1863... 

April? 

June  15 

Deo.  30, 1863.. 

September . . . 

Aug.  30 

May    26 

Mar.   21 

April  20 

Jan.   SI 

June  10 

5  Mas^  30,  1865 
)  Sept.  20,  1866 

April  15 

Mix.  21 


<  Sept.  1,1866.. 
)Oct.  10,  1867.. 

May  24 

Mar.  13. 

May  18 

Mav30 

xVpwl  3 

April  9 

May    2 

May  24 


June,  Ist  week,  13.61.  Sept,  1st  w^S^ft 


Best  of  seanon,  22.  Sept,— week, !«. 
Feb.,  Ist  week,  17.79.    June,  da  U.(Ktf' 

do.  13.4.) 
Juno,  2d  week.  16.1 1.    Sept,  Ist  wX  11. 
June,  but  week,  20.  Sept.,  1st  week,  IS. 
Mar.,  ist  week,  1 1.81.    June,  Ist  week,  16- 


Mar.,  Ist  wTc,  1 1 .07.    Jnnt.  Ifl  wlc,  UA 
One  week,  Sept,  18.57. 
June,  2d  week,  17.71.  Sept..  Ist  w^ltSi 
Jime,  2d  week,  15.07.    Sept.,  2d  w'k,  lOA 
June,  2d  week,  14.43.  Sept..  *8t  week,  lOi 


Feb.,  3d  week,  22.6.   June,  2d  week,  !?• 
J  nne,  la/it  week,  19.  Sept,  1  «t  week.  16-5i- 
C  June,  '65  — wk,  18.  Sep.  —w'k,  '63,  l*^ 
>  June,  1866,  —week.  4.93. 
June,  2d  week,  17.T1.  Sept,  Ist  w%lS-57- 
June,  2d  week,  17.    Sept.,  2d  week,  115. 


Sept—;  Oct  (1866,)  SO.  June  0867^  11 

June,  2d  week,  21.82.  Sept,  1st  w^,  15^- 
June,  2d  week.  18.    Sept..  Ist  week,  14. 
Jane,  2d  week,  21.71.  Sept  1st  week,  13A 


June,  2d  week,  18.43.  Sept,  1st  wlc,  12^ 
June,  2d  week,  25.S.     Sept  1st  week.  !&• 
June,  1st  week,  17.    Sept,  Ist  week,  U. 
June,  (month,)  17.    Sept..  (Aonth.)  17. 
June,  2d  week,  14.5.     Sept.,  1st  week,  IS 
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Tha  following  table  represents  the  averages  of  daily  yield,  at  the 
period  of  largest  product,  in  the  years  named.  In  185S  only  the  first 
premium  was  bestowed,  similar  preminms  having  been  withheM  on 
aoooant  of  onsati^etory  statements: 


Tear. 

Cow  No.  1. 

Cow  No.  2. 

Cow  No.  3. 

Cow  No.  4. 

Cow  No.  5. 

Average. 

1838 

Quartt. 
13.61 
22 

14.25 
22.6 

Quarts, 

Quarts. 

Quarts. 

Quarts. 

Quarts. 
13.61 

1861 1 

17.79 

18.57 

19 

20 

25.5 

"'"ii'ii 

17.71 
18 

21.82 
17 

20 

15.07 

17.71 

18 
17 

11.81 

14.43 

17 

21.71 

14.5 

17.54 

1865 

1C.01 

1806 

la  86 

1867 

sa.SB 

1868 

1&43 

18.49 

Inspection  of  jield  of  the  various  animals  at  the  second  period  of 
report  in  each  resi^ective  year,  which  is  generally  equivalent  to  the  first 
week  of  September,  shows  averages  the  relative  proportions  of  which 
are  similar  to  those  exhibited  at  the  period  of  largest  yield. 

Comparison  of  statements,  as  to  tbe  feeding  of  the  cows,  indicates  an 
average  improvement,  duiing  later  years,  in  the  manner  of  keeping.  So 
far  "as  the  reports  show,  the  two  following  animals  ai)pear  to  be  fair 
representatives  of  the  best  feeding.  The  fii^st  premium  cow  of  18C6, 
entered  by  J.  P.  Cummings,  of  Tyngsborough,  yielding  22.6  quarts  daily 
during  the  third  week  in  Februaiy,  and  one  month  after  calving;  twenty 
quarts  daily  during  one  week  in  April,  and  eighteen  quarts  daily  during 
the  second  week  in  June;  was  kept,  duiing  winter  and  spring,  on  "run^ 
liay,  com  fodder,  eight  quiirts  of  shorts,  and  one  quart  of  meal  mixed, 
per  day;  in  siunmer  on  common  pasture.  Second  premium  cow  oi 
1868,  entered  by  John  Iliggins,  of  Lowell,  yielding  25.5  quarts  daily, 
during  the  second  week  in  June,  two  months  after  calving,  and  fifteen 
quarts  daily  duiing  the  first  week  in  September;  was  kept  in  winter  on 
good  hay,  with  two  quarts  of  shorts,  and  one  quart  of  meal  per  day;  in 
summer,  on  grass  only. 

AMKHICAN  DAIBYMEN  IN  SWITZERLAND. 

Americ;in  entei-prise  appears  to  be  looking  to  other  continents  for  new 
Spheres  of  activity.  A  company  of  Americans  have  located  a  milk- 
Condensing  establishment  at  Cham,  near  Lake  Zug,  in  Switzerland, 
intended  to  contribute  to  English  consumption  particularly.  George 
H.  Page,  of  Dixon,  Illinois,  is  sui>erintendent  of  the  "  Anglo-Swiss  Con- 
densed Milk  Company.^  Milk  from  the  Alpine  region  is  celebrated  for 
its  richness  and  flavor.  About  400  gallons  are  received  daily  from  the 
peasants  of  the  neighborhood,  and  manufactured  so  carefully  that  a 
Specimen  kept  twelve  months,  as  reported  by  Baron  Liebig,  has  been 
churned  into  excellent  butter. 


MELK  TEANSPOETATION  IN  FEANOE. 

On  the  French  railways  the  milk-can  is  filled  full  of  milk,  and  so 
Coppered  down  that  there  is  no  room  for  the  least  motion  to  chum  the 
tnilk  and  separate  its  buttery  particles.  In  hot  weather  the  can  is  cov- 
ered with  a  textile  wrapper  winch  is  watered  with  a  fine  sprinkler  before 
the  train  starts;  and  in  a  long  journey  the  watering  is  rex)eated  at  inter- 
vals. The  effect  of  the  whole  system,  as  carried  out  in  these  and  other 
particulars,  is  that  the  milk  is  conveyed  without  deterioration.    The 
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police  in  France  and  Belgium  are  empowered  to  test,  with  a  lactometer, 
any  milk  on  sale  in  dairy  or  street,  and  to  seize  such  as  is  found  to  be 
diluted. 

PRESERVATION  OF  MULK. 

The  nielhod  of  M.  Mabrun  for  the  preservation  of  milk  is  to  warm 
the  milk  to  a  moderate  temperature  in  a  tin  vessel  furnished  m\h  a 
leaden  tube,  for  the  expulsion  of  air ;  the  tube  is  then  compressed  and 
closed  with  solder.  A  committee  of  the  French  Academy  of  Sciencefi, 
to  whom  M.  Mabrun  subjected  his  process  for  examination^  reported  that 
the  milk  thus  preserved  possessed,  six  months  after  being  put  np,  all 
the  properties  of  fresh  milk.  A  prize  of  1,500  franca  was  awarded  to 
M.  Mabrun. 

FRUIT  PRODUCTION. 

A  correspondent  of  the  Department  in  Niagara  County,  New  York, 
speaking  of  the  fruit  crop  of  1807,  in  that  county,  says  that  one  man  in 
Lockport  was  offered  $1,600  for  the  pears  grown  on  one  acre.  He 
sent  them  to  New  York,  where  they  were  overkept,  and  he  realized 
only  $1,000  for  them.  One  school  district  in  Newfane  received  over 
$40,000  for  fruit.  The  sales  of  apples,  as  taken  fi^m  the  books  of 
the  various  buyers  in  the  county ,  foot  up  200,000  barrels,  at  an  aver^ 
price  of  $2  60,  making  probably  the  most  money  ever  received  for  anj 
one  crop  of  any  kind  ever  gathered  in  the  county. 

Pears. — Mr.  P.  T.  Quinn,  of  New  Jersey,  gives  the  following  as  tie 
amount  of  seven  years'  sales  of  the  product  of  a  row  of  thirty  Duchesse 
d'AngoulSme  pears,  the  seven  years'  crops  being  the  yield  of  nine  years: 
The  first  crop,  the  trees  eight  years  old,  $120;  second,  $139  41;  third, 
$156  17  ;  fourth,  $202  28 ;  fifth,  $207  49 ;  sixth.  $310  20 ;  seventh,  tlK; 
total,  $1,900  65.  The  row,  in  1868,  produced  ninety-four  bushels  ot 
marketable  fruit,  which  sold  at  higher  prices  on  account  of  the  scBrdty 
of  peaches. 

Strawberries. — From  Ulster  County,  New  York,  $100,000  worth  of 
strawberries  was  shipped,  in  1807,  to  New  York  markets,  and  at  least 
$200,000  worth  of  whortleberries  from  the  Shawangunt  mountaiiA 
Prom  $400  to  $1,000  worth  of  small  frrdts  was  sold  fix)m  an  acre. 

Bed  raspberries. — The  slaty  soil  of  Marlborough,  Orange  Coun^? 
New  York,  is  especially  adapted  to  the  production  of  the  Bwl  Antwerp 
raspberry.  Not  less  than  500  acres  are  cultivated  in  the  town,  giving* 
gross  product  of  $300,000  per  annum.  An  acre  of  Antwerps  in  m 
bearing  is  valued  at  $1,000.  Good  Antwerp  land  is  worth  $200  to  ISW 
per  acre. 

Cranberries. — An  experienced  cranberry  cultivator  states  that  one 
improved  cranberry  bog  on  Cape  Cod,  Massachusetts,  has  yielded  a  pay- 
ing crop  nearly  every  season  for  fifty  years.  It  should  be  remarked  that 
the  continued  success  of  a  cranberry  field  depends  very  greatly  on  the 
readiness  ^vith  which  water  can  be  flowed  upon  ^e  surface  or  withdrawn 
from  it.  New  Jersey  is  the  chief  cranberry-producing  State,  and,  accord- 
ing to  thQ  official  report,  its  bogs  and  "  savannas"  supply  at  least  one- 
half  of  the  cranberries  raised  in  the  United  States.  The  area  of  these 
fields  is  constantly  increasing.  Ocean  County,  in  1867,  sent  into  mar- 
ket about  45,000  bushels,  mostly  the  product  of  cultivation.  It  i« 
claimed  that  two  gentlemen  have,  by  their  operations  in  cranb^ry  cul- 
ture, doubled  the  taxable  property  of  one  township  in  this  county  dur- 
ing the  last  six  years. 

SmaU  fruits  in  New  Jersey. — ^In  the  western  part  of  Burlington  County, 
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New  Jersey,  there  were,  in  1867,  about  1,400  acres  of  strawberries  in 
bearing,  700  acres  of  blackberries,  and  150  acres  of  raspberries. 

FeaSies. — A  correspondent  of  the  Department,  in  Newcastle  County, 
Delaware,  says:  "The  peach  flourishes  finely,  and  makes  our  State 
noted  for  its  production.  It  is  stated  that  300,000  baskets  of  the  fruit 
were  shipped  from  Middletown  alone  during  the  last  season,  (18G7,)  all 
produced  in  the  lower  sections  of  the  county."  "  Kent  county  is  famous 
for  its  fine  peaches,  immense  quantities  oif  which  are  shipped  to  New 
fork  and  Philadelphia  in  the  season.  Some  orchardists  have  as  many  as 
16,000  trees  in  bearing,  and  one  claims  60,000.  T3ie  average  yield  of  a 
healthy,  well-grown  orchard  is  about  two  and  a  half  baskets  of  flve- 
Bighths  of  a  bushel,  to  a  tree,  and  fifty  cents  per  basket  in  the  orchard 
18  considered  a  paying  price." 

The  Scuppemon^. — ^A  letter  received  by  the  Department  from  Louis 
Proelich,  of  Kenansville,  North  Carolina,  November  1, 1868,  says  the 
Scappemong  gives  the  surest  crop  of  grapes  he  has  ever  found  or  heard 
)f  in  any  wine-growing  country,  and  adds :  "  At  my  old  home  on  the 
Bhine  we  had,  in  each  five  years,  two  entire  foilures.  two  seasons  of 
nferior  wine,  and  only  one  perfect  crop ;  and  I  have  round  nearly  the 
Hune  results  in  Austria,  Hungary,  France,  and  Italy,  and  in  the 
lorthem  or  northwestern  part  of  the  United  States.  Indeed,  we 
lave  not  in  this  country  a  single  variety  except  the  Scuppemong  which 
8  not  liable  to  injury  from  frost,  or  in  danger  of  not  ripening  through 
mfavorable  seasons  or  the  various  grape  (Sseases.  With  this  variety, 
lowever,  we  may  calculate  with  certainty  each  year,  as  to  both  quantity 
md  quality.  It  requires  only  one-fifth  the  labor  and  expense  attending 
he  cultivation  of  other  varieties.  The  average  yield  for  a  three-year 
>y  vine  is  one  peck ;  five-year  old,  two  bushels ;  full  grown,  ten-year 
»ia  vine,  twenty-five  bushels."  Mr.  Froelich  has  had  tm  years^  experi- 
»ice  in  the  culture  of  the  Scuppemong  grape. 

Oardening  in  Florida. — ^A  correspondent  of  the  Department,  in  Put- 
lam  County,  Florida,  states  that  the  culture  of  vegetables  for  the  early 
lorthem  markets,  recently  initiated  in  that  State  by  northern  men,  is 
)eing  attended  with  very  flattering  success.  "  But,"  he  adds,  "  the  »t- 
iention  of  our  people  is  mainly  di^cted  to  the  culture  of  fruits,  espe- 
aally  those  of  the  orange  family,  embracing  the  orange  proper,  the 
emon,  lime,  and  citron,  all  of  which  thrive  well  in  this  latitude.  As 
ret,  there  are  but  few  groves  that  have  begun  to  bear,  but  the  young 
TCes  of  one  or  two  years'  growth  promise  well;  and  the  number  of  those 
iat  have  been  set  out  during  the  past  two  years,  between  this  place 
md  Jacksonville,  will  not  faU  short  of  250,000." 

Michi<jan. — The  secretary  of  the  Lake  Share  and  Western  Michi- 
jan  Horticultural  Association  writes  of  the  Grand  Haven  fruit  region: 
^The  upward  tendency  of  prices  in  fruit  lands  is  a  sure  indication  of 
the  increasing  interest  attached  to  fruit-growing  in  this  vicinity.  Large 
tracts  of  land  around  the  city,  purchased  less  than  a  year  ago  for  $5  to 
Hi  per  acre,  have  been  selling  rapidly,  in  ten  acre  lots,  for  $25  to  $100 
)er  acre  for  fruit  lands." 

OaHfomia  products. — The  southern  counties  of  Califomiiii  are  pecu- 
iarily  suited  to  the  almond  crop.  In  this  xKUtion  of  the  State,  also,  grows 
Q  great  abundance  the  citron,  the  peel  of  which.  When  prepared,  is  so 
reU  known  in  commerce.  According  to  a  statement  made  a  few  months 
go,  nearly  the  whole  production  is  annually  allowed  to  rot,  no  attempt 
sving  been  made,  so  far  as  toiown,  toward  its  preservation  either  for 
eneral  domestic  use  or  for  export. 

Luscious  pears,  grapes,  figs,  peaches,  melons,  plums,  strawberries, 


Angeles  haa  ii.SOO ;  orange,  17,397,  of  which  Los  ADgelee  haa 
olive,  14,812,  of  wliicb  Santa  Barbara  has  12,000. 

The  foregoing  returna  afford  the  following  statisticB  with  regan 
Dnmber  of  vines  onltivated  in  the  State,  and  the  product  of  wi 
brandy:  Vines,  2l,3Tli,334,  of  which  Los  Angeles  had  3,838,000 
1,876,429  gaJIona,  of  which  Los  Angeles  gave  700,000  gallons;  1 
105,301)  gfiUous,  of  which  Los  Anselea  gave  77,000  gallons.  It  is  ge 
conceded,  however,  that  these  returns  fell  considerabty  short 
actnal  facta.  The  wine  crop  of  1808  is  thought  to  be  the  large 
made,  being  estimated  from  unofficial  data  as  high  as  7,000,000  { 
of  which  the  estimate  for  Los  Angeles  is  1,600,000,  and  for  i 
900,000  gallons. 

JJarge  grape  duster. — Mr.  Fowler,  gardener  to  the  Earl  of 
recently  exhibited  in  Glasgow  a  clost^  of  grapes  weighing  sei 
pounds  two  and  a  half  ounces — a  fine  white  variety. 

Fruit  grouting  in  Ohio. — A  special  committee  of  the  Ohio  Hortic 
Society,  on  the  deterioration  or  tailure  of  orchard  crops  in  that 
report  that  the  decline  of  the  apple  crop  has  been  pretty  general  tl 
out  Ohio,  though  less  in  the  lake  region  on  the  north  and  amo 
hills  of  the  coal  sections  of  the  southeast  than  in  other  p< 
Causes  reported  wa:  1,  exhaustion  of  the  soil;  2,  neglect  and  in 
culture  iind  pruning;  3,  increasing  severity  of  summer  droug 
deficiency  and  variability  of  atmospheric  humidity,  consequent 
disappearance  of  forests;  5,  increase  of  injurious  insects;  6,  inci 
fungous  diseases.  The  tumiog  of  hogs  and  sheep  into  orchar 
indicated  as  effective  toward  the  prevention  of  insect  ravages. 

The  vineyard  products  for  1867,  in  the  region  around  Saudnskj 
and  including  the  neighboring  isliinda,  were  as  follows:  1,822,000 
of  table  grapes;  4,800,000  pounds  of  maa  grapes.  The  averag 
realized  tjom  the  table  grapes  was  twelve  and  a  half  cents  per 
from  the  wine  grapes  six  cents  t>cr  pound;  making  the  total  valni 
gi^pes  $519,350.  The  average  yield  per  acre  of  bearing  vineyi 
mir  condition  was  tnra  tens,  value  (227. 

man  peices  ov  feekoh  vime  lands. 
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WOOL  Am)  WOOL  MANXJFA0TT7BBS. 

I  of  the  tcorld, — ^Becent  German  estiimites  (approximate)  give  to 
Britain  an  annnal  production  of  260,000,000  pounds  of  wool ;  Ger- 
200,000,000;  France,  123.000.000;  Spain^  Italy,  and  Portugal, 
^,000;  European  Russia,  125,000,000;  making  a  total  estimate  for 
s  of  827,000,000  pounds;  in  Australia,  South  America,  and  South 

157,000,000;  the  United  States, 95,000,000  [too  low;]  the  British 
imeri«an  Provinces,  12,000,000;  Asia,  at  a  very  general  estimate, 
f,000;  Northern  Africa,  49.000,000;  tne  aggregate  production  of 
rid  being  put  at  1,610,000,000  pounds. 
I  growing  in  Buma. — As  evidence  of  the  vast  scale  of  sheep  hus- 

in  Russia,  the  following  items  are  given  from  statements  of 
Q  exhibitors  at  the  Paris  Exposition  of  1867.  Mr.  Tflibert's  flock 
s  of  70,000  merino  sheep.  In  1864  it  numbered  50,000  head,  which 
76,496  pounds  of  wooL  Michel  Bernstein^  of  Odessa,  reports  a 
)nsisting  of  400,000  sheep.  The  last  sheanng  produced  1,111,577 
i  washed,  and  sold  for  870,000  roubles,  appro:fimately  $558,000  in 

;  in  wool  manufaeture, — ^Data  obtained  at  the  Paris  Exposition 
'  appear  to  justify  the  following  classification  in  rank  of  the  lead- 
ions  in  card- wool  fabrics:  Rhenish  Prussia  first  for  men's  wear; 
first  for  women's  wear;  Austria  second  for  women's  wear;  France 
for  men's  wear;  Bel^um  third  for  men's  and  women's  wear: 
I  fourth  for  men's  and  women's  wear;  England  fifth  for  men's  ana 
's  wear;  the  United  States  sixth  for  men's  and  women's  wear; 
seventh  for  men's  and  women^s  wear.  Taken  as  a  whole,  France 
at  the  head  of  all  nations  in  the  manufacture  of  wool, 
spect  to  products  of  card- wool  industry  generally,  practical  manu- 
rs,  who  have  recenfly  visited  Europe  for  the  purpose  of  study, 
in  declaring  that  in  efficiency  of  system,  processes,  and  machinery 
rication,  the  United  States  are  on  an  equality  with  the  most 
ed  nations. 

e  whole  range  of  fancy  cassimeres,  including  the  mixed  goods  of 
i  wool,  in  style,  taste,  perfection  of  manufacture,  and  strength  of 
il,  the  United  States  excel  England,  and  nearly  approach  the 
cturers  of  France.  The  same  may  be  said  of  the  whole  range  of 
),  colored,  and  also  plain,  and  of  the  Esquimaux  and  the  Moscow 
i,  imitated  from  the  Germans. 

United  States  commissioner  on  wool  and  manufactures,  at  the 
ilxposition  of  1867,  says  in  his  report:  "American  carpets  are 
ua),  if  not  superior,  to  the  English  carpets  of  similar  grades.  The 
an  retail  pui'chaser  is  invariably  compelled  to  pay  a  higher  price 
reign  carpet  of  the  same  grade.  The  American  ingrain  cari)et, 
s  much  more  largely  consumed,  is  unquestionably  superior  to  the 
i." 

ame  report  states  that,  while  the  material  condition  of  the  English 
m  is  vastly  superior  to  that  of  workmen  in  France,  Belgium. 
,  and  Austiia,  it  is  freely  admitted  that  the  general  and  teclmical 
on  of  the  English  operative  is  far  inferior  to  that  of  the  workmen 
nations  above  named.  The  Paris  Exposition  served  to  open  the 
England  to  the  startling  fact  that  she  had  been  making  but  little 
s  in  manufacturing  and  mechanical  industry  since  1851,  compared 
at  made  in  many  other  European  countries.  The  responses  of  emi- 
[?n  of  Cfreat  Britain,  to  a  request  for  information  addressed  by  the 
I  Inquiry  Commission  of  July  2, 1807,  a«  touching  this  inferioriy  in 
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indastrial  arts,  embody  the  foUowing  foots :  That  England  has  made  Mtu 
progress  in  the  peaceful  arts  of  industrv  since  1862;  that  she  mmt,  a 
no  distant  day,  in  virtue  of  tiie  better  education  furnished  by  the  conti 
nental  nations,  find  herself  outstripped  by  them,  both  in  the  arts  of  pea« 
and  war;  that,  notwithstanding  she  may  still  be  unsurpassed  in  numy 
of  her  productions,  she  no  longer  holds  the  pre-eminence  accorded  to  her 
in  1851 ;  that  the  rapid  progress  being  made  by  continental  riTsds  would 
daily  render  it  more  difficult  for  English  woolen  manufacturers  toietaus 
even  their  relative  position.  Furthermore^  that  the  great  want  among 
English  manufacturers  is  a  proper  industrial  education  among  masteis, 
'  foremen  and  workmen  gener^y;  and  that  superior  continental  prodactions 
exhibit,  not  a  machine  working  a  machine,  but  brains  at  the  loom,  and 
intelligence  at  the  spinning-wheel.  The  Oommissioner,  in  presenting 
these  statements,  cites  them  as  advisory  to  the  extension  in  the  United 
States  of  such  schools  as  the  Oooper  Institute^  of  New  York,  and  the 
Massachusetts  Institute  of  Technology.  He  indicates,  however,  another 
cause  of  English  decline  than  that  already  mentioned,  viz.,  a  roling 
desire  for  <^  production  at  the  cheapest  possible  rate  for  the  utmost  pos- 
sible consumption,"  causing  a  constantly  declining  standard  of  exc^ence, 
and  continued  depreciation  of  fabric.  He  characterizes  su<di  a  policy  as 
short-sighted,  and  points  out  the  false  economy  of  matdng  poor,  or, 
more  properly  speaking,  dishonest  fabrics. 

ManufcLctwring  in  tke  Northwest — ^At  the  exx)08ition  of  the  wodlen 
manufacturers  of  the  Northwest,  held  in  Chicago,  Dlinois,  in  Angost, 
1868,  it  was  stated  that  there  were,  at  that  time,  in  the  seven  Stated- 
Ohio,  Michigan^  Indiana,  Illinois,  Wisconsin,  Iowa,  and  Minnesota-^7 
woolen  nulls  with  905  sets  of  machinery,  from  which  it  appears  thatthe 
woolen  machinery  at  the  Northwest  has  doubled  in  less  tnan  four  yean. 

Mills  an  the  Pnoifio  const — ^There  are  five  woolen  mills  in  Galifoniia 
and  four  in  Oregon. 

Shoddy. — ^TMs  article  was  first  introduced  into  use  about  the  year  1815, 
at  Batley,  in  the  West  Biding  district,  Yorkshire,  England,  and  now 
forms  one-fifth,  by  weight,  of  the  woolen  and  the  worsted  mai^oiactoie 
of  the  district,  which  is  the  chief  seat  of  the  trade  of  Oreat  Bntain. 

FEBIULIZEBS. 

Professor  Yoelcker,  in  his  report  to  the  Chemical  Committee  of  the 
Royal  Agricultural  Society  of  England,  read  December  2,  1868,  says: 
^^  The  experiments  on  artificial  grasses,  on  the  whole,  are  confirmatory  of 
similar  ones  made  in  previous  years.  They  bring  out  strongly  the  bene- 
ficial effects  which  a  mixture  of  salts  of  potash  and  supeiphosphate  pro- 
duces on  seeds  grown  on  poor,  light,  sandy  soils,  and  show  the  indficacy 
of  potash  fpv  seeds,  and,  I  may  ^d,  for  nearly  all  crops  on  land  in  a  higb 
state  of  cultivation,  and  on  soils  containing  a  fair  proportion  of  clay." 

Coal-ashes. — Becent  experiments  in  respeet  to  the  use  of  coal-ashes  as 
a  fertilizer  are  apparently  contradictory  in  their  results.  One  cause  of 
this  is  readily  perceivable,  viz.,  the  great  difference  in  the  proportion  of 
certain  chemical  elements  whic^  are  observable  in  these  s^es.  Soine 
varieties  of  coal-ashes  for  instance  show  a  much  larger  percentage  of 
oxide  of  iron  than  do  others.  English  and  French  experiments  rrfer  to 
the  use  of  bituminous  coal-ashes.  A  Chinese  yam  (Dioseorea  b(M^) 
planted  in  a  bed  of  anthracite  ashes,  grew  luxuriantly,  and  gave  exoei- 
lent  results.  The  bed  was  twelve  to  eighteen  inches  deep,  entirely  a** 
arated  from  common  eartii  by  boarding  under  the  bed. 

Cancerine. — ^At  a  mill  recently  erected  in  Goshen,  New  Jersey,  large 
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jnantities  of  king-crabs,  or  horse-feet,  are  prepared  for  use  as  fertilizers. 
Hiey  are  ground  as  finely  a«  possible,  put  up  in  bags,  and  sold  under  the 
lame  of  cancerine,  at  $25  i)er  ton  at  the  works,  which  manufiactuie  100 
0  250  tons  i)er  annum.  Aiiother  mill  at  West  Creek,  in  the  same  State, 
iroduces  about  the  same  quantity.    This  fertilizing  material  is  applied 

0  wheat  at  the  rate  of  800  pounds  per  acre,  which  quantity  the  State 
:eologist  reports  is  ftiUy  equal  in  value  to  400  pounds  of  guano,  costing 
lis.  Compared  with  guano  at  $60  per  ton,  cancerine  is  estimated  to 
«  worth,  for  use,  about  $39  50  per  ton. 

MarU. — During  the  year  1868,  several  new  companies  have  been 
Btablished  in  New  Jersey  for  digging  and  transi)orting  the  marls  for 
rhich  that  State  is  celebrated.  It  is  thought  that  the  trade  in  these 
aluable  fertilizers  will  in  1869  be  double  what  it  was  in  1867.  The 
mount  of  marl  used  in  the  State  is  estimated  at  very  near  one  million 
mi. 

FORESTS  AND  TIMBER. 

The  following  abstract  is  from  a  communication  by  the  Hon.  J.  M. 
Idmonds,  late  Commissioner  of  the  General  Land  Office,  on  the  waste 
f  forests,  their  preservation,  &c.  The  paper  appears  in  fuU  in  the 
lonthly  report  of  this  Depardnent  for  January,  1869 :  Except  in  the 
umntain  regions,  nearly  the  whole  surface,  &om  the  Atlantic  to  the 
lississippi,  has  been  despoiled  of  its  primeval  growth.  The  absolute 
raste  is  less  than  formerly,  but  the  waste  and  consumption  are  far 
reater  than  at  any  former  period.  No  considerable  effort  has  been  made 
}wurd  production.  •  •  •  Our  people  have  now  gone  through  and 
airounded  the  great  primeval  timber  reserve,  and  havetdready  entered 
D  the  margin  of  the  vast  treeless  plains  and  plateau,  with  three-fourths 
fUie  original  store  consumed,  the  demand  accelerated,  and  the  number 
f  consumers  rapidly  rising  from  38,000,000  to  50,000,000.  Look  forward 
fly  years — our  forests  will  be  exhausted,  the  demand  for  the  products 
oadrupled,  and  the  country  and  people  be  suffering  for  the  protection 
rhich  forests  would  afford. ' 

Maine,  Michigan,  Wisconsin,  Minnesota,  and  Florida  are  the  only 
tates  east  of  the  Mississippi  which  now  export  any  appreciable  quan- 
i^of  timber  more  than  they  import,  and  the  reserve  in  these  States  is 
eing  rapidly  cut  away.  •  •  •  The  mountain  and  plateau  region, 
ccupying  the  interior  of  the  continent,  has  only  a  moderate  supply. 
•  •  No  supplies  can  be  drawn  from  this  region  for  the  older 
tates,  or  even  for  the  great  plains,  without  exhausting  a  reserve  which 

1  already  below  the  immediate  prospective  demand.  In  the  Pacific 
tates  and  Territories  there  is  still  an  adequate  supply,  but  not  beyond 
lie  early  prospective  wants  of  their  own  i)eople.  The  States  bordering 
tie  Mississippi  on  the  west  have  no  surplus,  and  most  of  them  are  at 
iu8  moment  imimrting  to  meet  the  demands  of  even  their  sparse  popu- 
ition.  •  •  •  Arizona,  New  Mexico,  Colorado,  Wyoming,  Montana, 
iaho,  and  Dakota  have  but  a  meager  supply,  not  sufficient  for  a  popu- 
ition  as  dense  as  now  occupies  Ohio,  Indiana,  or  Illinois.  Only  the  newly 
cquired  territory  of  Alaska  remains  to  be  considered.  Very  little  is 
Down  of  its  timber  resources,  but,  in  much  the  largest  portion,  it  is 
nown  that  its  rigorous  climate  precludes  the  growth  of  valuable  forests, 
id  it  is  not  too  much  to  presume  that  the  timber  in  that  Territory  will 
)  insufficient  to  meet  the  demands  of  the  trade  now  opening  with  the 
^t  populations  of  China  and  Japan.  Considering,  then,  the  present 
id  the  prospective  forest  products  in  this  country  in  the  light  of  their 
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necessity  for  domestic  purposes,  and  for  the  protection  of  men,  animals, 
fruits,  and  grain,  and  of  their  value  in  inducing  moisture,  protecting  the 
soil,  and  tempering  the  climate,  it  is,  indeed,  important  that  every  sec- 
tion of  the  country  should  retain,  if  it  has  them,  and  if  it  does  not  have 
them,  should  immediately  engage  in  their  production,  at  least  to  the 
extent  of  supplying  local  use  and  protection. 

Trees  as  rain  producers. — In  Upper  Egypt  the  rains,  which  eighty  years 
ago  were  abundant*  have  ceased  since  the  Arabs  cut  down  the  trees 
along  the  valley  or  the  Nile  toward  Lybia  and  Arabia.  A  contrary 
effect  has  been  produced  in  Lower  Egypt,  from  the  extensiv- e  planting 
of  trees  by  the  Pasha.  In  Alexandria  and  Cairo,  where  rain  was  tbrmerly 
a  rarity,  it  has,  since  that  period,  become  more  frequent. 

Professor  R.  C.  Kedzie,  of  Michigan  State  Agricultural  College,  in  od 
address  on  "  The  influence  of  forest  trees  on  agriculture,"  delivered  not 
long  since  before  one  of  the  county  societies  in  that  State,  gave  a 
very  earnest  warning  against  the  wasteful  destruction  of  forests,  citing, 
at  the  same  time,  the  well-known  fiicts  of  current  history.  It  is  notice- 
able as  a  hopeful  fact,  that  prominent  agricultural  societies,  in  various 
sections  of  the  country,  have  recently  been  emphatically  directing  public 
attention  to  this  matter. 

Forestry  in  Indin. — In  1864  the  British  government  founded  an  iin« 
proved  general  system  of  forest  administsration  for  the  whole  Indian 
empire,  having  in  view  the  presei*vation  and  development  of  state 
forests.  All  superior  government  forests  are  reserved,  and  made  in- 
alienable, their  boundaries  marked,  and  f(»?est  rules  and  penalties  defined. 
Surveys  have  been  made,  and  are  still  in  progress,  toward  establishing 
data  as  to  the  nature  and  extent  of  the  timber  resources.  Several  thou- 
sand mahogany  trees  have  been  raised  in  the  Terai.  Large  tracts  have 
been  planted  to  wood  for  the  purpose  of  supplying  the  railways,  which 
consume  immense  quantities  for  fuel. 

Lumber  in  Washington  Territory. — Puget  Sound,  Washington  Terri- 
tory, is  well  known  as  a  principal  source  of  the  lumber  export  of  the  Norti 
Pacific  coast.    Besides  amounts  consumed  within  our  own  territories, 
many  cargoes  of  lumber  are  annually  shipped  from  thence  to  ports  in 
China,  the  Sandwich  Islands,  Australia,  and  South  America.    The  fol- 
lowing statement  in  regard  to  the  resources  ijf  Puget  Sound  is  on  the 
authority  of  Mr.  Joseph  Cushman,  receiver  of  public  moneys  at  Olympifl, 
situate  at  the  head  of  the  sound :  *^  The  time  is  not  far  distant  when  nearly 
all  the  ship-building  on  the  Pacific  coast  will  be  done  on  the  ^ores  of  L 
Puget  Sound.    From  the  Cascade  range  to  the  Pacific,  comprising  about  'Q 
one-half  of  Washington  Territory,  the  surface  is  densely  covered  with  to  ?"" 
finest  forest  growth  in  the  world.    Some  of  the  trees,  straight  as  an  | 
arrow,  are  four  hundred  feet  in  height,  and  fourteen   teet  in  diameter  ;_ 
near  the  ground.    Varieties  of  the  fir  predominate,  interspersed  with  t 
spruce,  hemlock,  tamarack,  whit<3  cedar,  maple,  ash,  white  oak,  and,  on  tg 
some  of  the  mountain  slopes,  white  pine.    The  yellow  fir  fAlnes  Do^ 
lasiij  is  a  tree  peculiar  to  the  North  Pacific  coast  from  the  forty-second 
paraUel  to  Alaska,  and  is  found  only  east  of  the  Cascade  range,  north 
of  the  boundary  of  forty-nine  degrees.    This  is  the  timber  principally  ! 
used  at  tho  saw-nulls  on  the  Sound,  and  is  both  strong  and  durable;  in  ;, 
fiact  it  is  the  strongest  timber  on  the  coast,  both  in  perpendicular  pressbre 
and  horizontal  strain.    •    •    •    The  abundance  of  timber,  coal,  water-   ^ 
power,  and  fron  ore  in  the  vicinity  of  navigable  waters,  together  with   j^ 
fine  harbors,  large  saw-mills,  temperate  climate,  and  natural  facilities   |^ 
for  manufacturing  cordage,  all  clearly  indicate  that  the  Puget  Soonrt 
country  will  soon  occupy  a  prominent  position  in  ship-building.    Experi-     ^ 
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uents  made  by  the  French  authorities  in  the  imx>eiial  dock-yard  at 
lonlon  are  cited  ad  showing  that  masts  from  Vancouver's  Island,  and, 
ry  flunilarity  of  circumstances,  those  fix)m  Puget  Sound,  are  superior 

0  the  best  class  of  Riga  spars. 

Lumber  in  California. — ^The  report  of  the  surveyor  general  of  Oali- 
nnia  for  1867  makes  exhibit  for  that  State  of  220,991,213  feet  of  lum- 
er  saved,  and  108,007,000  shingles  made,  of  which  Mendocino  sawed 
D,000,OOO  feet  of  lumber  and  made  1,000,000  shingles.  The  report,  how- 
rer,  is  imperfect,  on  account  of  deficiencies  in  county  returns. 
Premiums  for  tree  planting. — ^Among  the  premiums  for  1868,  offered 
Y  the  Worcester  North  Agricultural  Society.  Massachusetts,  are  three: 
25,  $15,  and  $10,  for  the  best  plantations  or  any  kind  of  forest  trees, 
litable  for  fuel  or  timber,  raised  from  seed,  not  less  than  five  hundred 

1  number,  which  shall  be  in  the  most  flourishing  condition  in  the  fall 
'  1868.  The  Plymouth  County  (Massachusetts)  Agricultural  Society 
fer  two  premiums.  $40  and  $20,  tor  a  similar  purpose;  the  trees  to  be 
rer  three  years  ola  in  September,  1872.  The  society  also  offer  premi- 
ns  for  the  planting  and  cultivation  of  ornamental  trees  on  or  near  the 
ghways  and  public  squares  of  the  county  towns. 

Frofit  of  planting. — Mr.  T.  B.  Ooursey,  writing  on  the  propriety  of 
x>wiug  timber,  speaks  of  a  man  who  bought  a  poor  farm  in  Delaware, 
)oat  twenty  years  ago,  and  concluded  to  plant  pine-seed  and  chestnut 
1  one  side  of  his  farm  near  the  banks  of  a  creek,  where  his  land  was 
illied  by  heavy  rains.  The  outlay  did  not  amount  tio  twenty  dollars, 
id  he  now  has  hundreds  of  cords  of  wood,  and  abundance  of  logs  from 
hich  to  make  boards  for  temjKinuy  uses. 

The  government  of  Greece  is  now  spending  about  £3,570  annually  for 
e  preservation  of  forests,  and  derives  from  them  an  annual  revenue  of 
K)at  X13,400. 

FLOBIBA  ITEMS. 

A  committee  of  one  of  the  Florida  '<  Boards  of  Trade^  remarks  ia 
speot  to  Duval  county  in  that  State :  ^^  Potatoes  and  cucumbers  can 
I  made  ready  for  transportation  by  the  first  of  May,  and,  with  proper 
re,  tomatoes  can  be  easily  made  ready  for  shipment  by  the  first  of 
me,  and  thus  placed  in  the  northern  markets  before  they  can  be  fur- 
shed  by  the  hot-beds  of  the  farm  gardeners  of  Virginia^  Maryland, 
eilaware,  New  Jersey,  Pennsylvania,  or  Long  Island." 
An  abridged  statement  of  the  values  of  exports  from  the  port  of 
icksonville,  Florida,  from  January  1, 1868,  t>o  June  30,  1808 :  Foreign 
ports,  $23,949  87;  of  which  amount  $22,938  were  in  pitch-pine  lum- 
r,  the  remainder  being  chiefly  in  cypress  shingles  and  spirits  of  tur- 
ntine.  Coastwise  exports,  $669,724;  in  which  are  included  cotton  to 
e  value  of  $416,492,  pitch-pine  lumber  to  the  value  of  $105,465  78, 
getables,  &c.,  $24,900,  oranges  $10,925. 

ELLUSTBATIVE  PACTS. 

From  a  volume  by  T.  F.  Cronise,  on  the  "Natural  Wealth  of  Cali- 
lua,^  published  in  San  Francisco  during  the  present  year,  the  following 
itement  is  abstracted:  The  village  of  Anaheim,  in  Los  Angeles  County, 
lifomia,  situated  on  a  level  plain  eight  miles  from  the  sea-coast,  was 
ginated  by  a  company  of  GkomaHS^  aoquainted  with  the  culture  of  the 
ipe  in  the  ^Fatherland."  The  site  of  the  village  was,  in  1857,  a 
rren,  dry,  sandy  plain.  In  the  summer  of  that  year  the  foregoing 
39 
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oompany  pnichased  the  landi  anuNmting  to  ]u265  aGres,  at  $2  per  acc^ 
This  was  divided  into  lots,  which  were  fenced  with  willows,  syeamoroo, 
and  poplars.  A  large  proportion  of  the  area  was  i^lanted  with  viatti 
A  ditch,  seven  miles  in  length,  was  cat  to  l»ing  water  from  the  Saoja 
Ana  Biver.  The  land  was  eoltivated  for  two  years,  at  the  expeoseof 
the  company,  by  hired  lalx^.  At  the  end  of  that  time  the  lots  ven 
distributed  to  the  shandiolders.  After  all  the  expenses  were  paid,  each 
share  of  twenty  acres  fenced,  partly  planted  in  vines  two  years  M^ 
together  witii  a  bmlding  lot  one  hnndred  by  two  hundred  feet,  fituated 
in  tiie  center  of  the  village  and  appertaining  to  the  share,  cos^;  $1,400. 
There  are,  at  the  present  time,  near  1,000,000  vines  growiii.g  io  the 
village,  of  which  about  750,000  bear  fruit.  There  are  also  10,000  Mt 
trees  of  various  kinds.  The  whole  place  resembles  a  ferest  and  flower 
garden,  divided  into  squares  with  fences  of  willow,  poplar,  and  i^eamore, 
which  shelter  the  vines  from  every  wind. 

In  striking  contrast  with  the  prospmty  of  Anaheim  is  exhilnted  the 
condition  of  the  town  oi  San  Juan  Gapistrano,  situated  about  thirty 
miles  distant  from  the  precedmg  village,  on  the  main  road  between  Los 
Angeles  and  San  Diego.  The  valley  in  which  the  town  of  San  Jon 
Gapistrano  is  placed  is  about  nine  miles  in  length,  and  nearly  a  mile 
wide.  The  San  Juan,  a  never-failing  stream,  passes  through  its  entire 
length,  furnishing  an  abundant  supply  of  water.  The  soil  is  rich,  bat 
Inmost  wholly  uncultivated.  The  population  of  the  town  numbea 
about  six  hundred,  of  whom  four  hundred  are  Mexicans  and  native 
Oalifomians,  and  about  two  hundred  Indians.  There  are  not  more  thtt 
half  a  dozen  Americans  or  Europeans  in  the  place,  but  these  are  gcfi- 
erally  thrifty  and  proisro^ous.  This  is  the  most  thoroughly  Mexicu 
town  in  the  State.  .  *  *  The  only  apparent  employment  of  the  menis 
horse«racing  or  practicing  with  the  reata.  The  women  are  rarely  aeeo, 
except  at  the  fandango  or  church.  The  children  literally  swarm  in  the 
streets,  and  are  of  aU  hues  except  that  of  the  lily;  they  wear  little  or 
no  clotning. 

Until  alK>ut  1833  the  agriculture  of  North  Germany  was  in  a  decidedly 
backward  state.    But  sinoe  that  time  a  very  great  advance  has  taiasDi 
place.    The  amount  of  live  stock  has  enormously  increased^  and  the 
soil  has  grown  more  productive.    M.  de  Laveleye,  in  an  article  in  tbe 
Bevue  des  Deux  Mondes^  speaking  on  these  points,  shows  that,  redndBj^ 
the  live  stock  to  equivalents  of  homed  cattle,  in  1865  Prussia  had  lOO 
head  for  every  138  of  the  population;  France,  only  100  for  every  185 of 
the  population.    Forty  years  ago,  these  proi>ortions  were  reversed.  M* 
de  Laveleye  states  as  the  chief  causes  of  iMa  great  advance,  first,  tbe 
complete  extension  of  general  education  throughout  the  rural  districts 
of  Prussian  Germany ;  second,  the  wide  spread  diffusion  of  technical 
agricultural  instruction.    Prussia  maintains  four  Boyal  Agricoltonl 
Societies,  and  nineteen  provincial  schools  of  agriculture,  sul^dized  by 
the  state.    There  are  also  numerous  special  sdiools  for  instruction  in 
particular  branches,  such  as  market-gardening,  &c.    The  system  of  ; 
paid  instruction  is  completed  by  the  curious  institution  of  itinerating   ' 
teachers,  who  travel  from  village  to  village,  criticising  ^lie  cxUti^  ^ 
tion.  and  giving  advice  about  rotation  Of  crops,  and  the  most  soitaUe  \ 
kinds  of  manure.    Institutions  of  organic  and  agricultural  chemistxy 
are  also  maintained  by  tiiie  state.    There  are,  besides  these,  more  thm 
five  hundred  voluntary  agricultural  associations  contributing  to  tto   ' 
general  advancement  by  conferences,  exhibitions,  and  prizes.  f 

The  actual  territory  of  the  Papal  states  includes  an  area  <rf  4,8*^  1 
Bnglisb  square  miles*    This  area,  now  so  impoverished  lyr  long  ages^'f  ? 
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desolation  and  wastefdl  exhaostionf  was  in  ancient  times  espedaUy 
odebiated  tor  its  mineral  wealth  and  productive  soiL  The  elaborate 
mdmoir  of  Signer  David  Silvagni,  of  Borne,  presented  at  the  sixth 
session  of  the  International  Statistical  Congress,  at  Florence,  shows 
lihat  the  industry  of  the  country  has  made  very  little  progress  during 
tlie  last  hsdf  century.  The  woolen,  cotton,  and  silk  manufetctures, 
wmain  in  the  same  state  as  iu  1826.  Agriculture  languishes.  No 
mprovement  takes  place  in  methods  of  cultivation.  The  exports  are 
nsignificant  when  compared  with  the  imports.  The  latter  are  valued  at 
18,000,000  francs;  the  former  at  less  than  9,000,000  francs.  Says  the 
nemorialist:  ^'  Our  only  export  of  importance  is  that  of  objects  of  the 
Ine  arts,  which  increases  yearly ;  but  the  fine  arts  have  gained  nothing  by 
)ecoming  a  branch  of  trade.  Boman  art  is  reduced  to  a  mean  condition 
if  mere  mechanical  labor,  except  in  the  case  of  a  few  distinguished 
irtists.''  And  he  adds  that  this  country,  capable  of  being  transformed 
nto  a  garden,  and  which  might  be  the  richest  in  the  world,  would  see 
ts  population  die  of  hunger,  were  it  not  for  the  visits  of  multitudes  of 
ravelers,  and  for  the  pilgrimages  of  fervent  Catholics  who  resort  there 
0  receive  the  benediction  of  the  Pope. 

The  State  geologist  of  New  Jersey,  in  Ms  report  for  1868,  after  speak- 
Dg  of  the  considerable  increase  of  population  since  1860,  taking  th6  State 
Ma  whole,  says:  ^^ It  is  a  remarkable  circumstance  ^at,  in  the  older 
lettied  counties,  there  is  a  rapid  increase  in  taxable  property  and  in  Hie 
ralue  of  agricultural  products,  and  not  much  increase  in  population. 
Qiis  is  undoubtedly  due  to  the  improvements  in  management,  to 
he  use  of  fertilizers  in  larger  quantity,  and  to  the  introduction  of  labor- 
avtug  implements.  Farms  without  number  can  be  shown  which  pro- 
tnoe  frx>m  two  to  four  times  as  much  as  formerly,  and  on  which  there  is 
10  increase  in  tiie  amount  of  labor  employed." 

A  Sacramento  paper  states  that  in  the  counties  of  Santa  Olara,  Napa, 
nd  Solano,  comprising  the  oldest  wheat-raising  districts  of  Galifomia, 
he  average  yield  of  this  crop  has  declined  from  thirty-five  bnshels  x)er 
ere,  as  in  the  early  years  of  wheat  culture,  to  eighteen  budiels  per  acre, 
it  the  present  time. 

Mr.  Latham,  the'  English  civil  engineer,  states  that  since  the  con- 
troction  of  sanitary  works,  as  sewerage,  &c.,  at  Oroydon,  England,  the 
verage  mortality  of  the  town  has  decreased  twenty-two  per  cent.;  and 
xhibits  figures  as  proving  that  the  town  has,  in  the  space  of  thirteen 
ears,  received,  in  consequence  of  the  construction,  a  pecuniary  benefit 
mounting  to  an  excess  of  twenty-five  per  cent,  over  the  total  exx)endi- 
nre  incurod  upon  the  works. 

MISOELLANEOTJS. 

On  one  of  the  islands  within  the  limits  of  St.  Mary's  Parish,  Louisiana, 
^etit  Anse  or  Salt  Island,  there  exists  an  immense  bed  of  salt.  By 
oring,  parties  have  proved  that  the  bed  is  half  a  mile  squacre,  and  it 
lay  extend  a  mile  or  mo*re.  They  have  gone  thirty-eight  feet  into  the 
olid  salt,  and  find  no  signs  of  the  bottom  of  the  stratum.  The  surface 
f  the  salt  is  on  a  level  with  the  surface  of  the  Gulf  water,  and  is  covered 
y  earth  to  the  depth  of  thirty,  feet. 

I3ie  president  of  the  Oregon  State  Agricultural  Society,  in  his  address 
Bfore  the  society  in  September,  1868,  says,  speaking  witn  special  refer- 
106  to  wheat  cidture,  that  during  the  careM  observation  of  almost  ten 
ears'  residence,  ^^  not  in  one  instance  have  I  Imown  a  failure  in  any 
typs  in  Oregon  where  the  crop  has  been  well  prepared,  judiciously 
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planted  or  sown,  and  properly  cared  for.  And  m  many  instaiioeB  1 
have  seen  fields  of  wheat  in  Oregon  that,  for  quality  and  quantity,  te 
surpassed  any  crops  I  ever  knew  raised  in  Iforthem  Wisconsin  or  oq 
the  fertile  fields  of  the  Genesee  Valley.  Oregon  is  pre-eminently  a  gram- 
growi&g  State,  and  for  the  sure  production  of  wheat  is  not  surpaaaed 
by  any  country  inhabited  by  civilized  man." 

San  Francisco  receipts  and  exports  of  the  articles  named  for  the  year 
ending  December  31, 1868,  were  as  follows : 


Beoeipto. 


Xzpfliti. 


Wheat,  100-poimd  sacka. 

jlour,  hblk 

Barley,  lOO-pound  sacks. 
Oata,  lOO^pound  aaeka... 


5,796.858 
308.  S7« 
6S7.887 


iON^lU 

ma 


In  the  year  ending  July  1, 1863,  the  exports  of  wheat  and  flour  were: 
flour,  144,883  barrels;  wheat,  1,043,652  sacks. 

l%e  report  of  J.  Boss  Browne  on  the  mineral  resources  of  Stcvtes  and 
Territories  west  of  the  Rocky  Mountains,  says  that  ^^  Camus,  as  an  ar- 
ticle of  food  for  the  Indians,  is  probably  the  most  important  of  all  the 
wild  plants,  and  is  abundant  in  all  the  northern  parts  of  the  Padfie 
coast.  It  is  a  bulbous  root,  about  an  inch  and  a  half  in  diameter,  and 
grows  in  low,  swampy  lands,  having  a  sweet,  gummy  taste,  and  is  veiy 
nutritious.  Besides  using  it  largely  when  firesh,  the  Indians  boil  aod 
ai^rward  dry  it,  so  as  to  preserve  it  for  years.  If  cultivated,  it  miglit 
become  a  valuable  culinary  vegetable."  The  plant  is  otherwise  known 
as  the  eastern  quamash,  or  wild  hyacinth,  and  in  botanical  nomendatoie 
is  Scilla  Fraseri. 

In  England,  as  well  as  in  this  country,  the  adulteration  of  seeds,  eqia- 
daUy  the  mixing  of  old  with  new,  is  carried  on  to  a  very  great  and 
ii^jurious  extent.  In  France  any  one  guilty  of  the  adulteration  of  agii- 
cdJtural  seeds  is  liable  to  punishment  as  a  criminaL 

In  respect  to  the  effects  of  stormy  autumn  weather  on  cattle  fattening 
for  market,  Mr.  McCombie,  the  celebrated  Aberdeenshire  cattle-feeder, 
states  that  he  has  found  a  diflereiice  of  £5  per  head  between  cattle  pot 
up  on  the  first  of  September  and  others  put  up  exactly  a  month  later, 
although  the  animals  originally  formed  one  lot  equal  in  all  respects,  and 
tliose  left  out  were  kept  "  on  fine  land  and  beautiful  grass." 

An  ox  slaughtered  near  London  weighed,  when  alive,  2,588  pounds; 
slaughtered  and  dressed,  1,963  pounds.  As  it  was  sold  at  one  shilling 
per  pound,  the  amount  realized  was  about  $490.  The  ox  was  bred  bj 
Mr.  McCombie. 

In  India,  the  use  of  American  cotton-seed  for  planting  is  gaining 
increased  favor.  The  Bombay  authorities  report  that  the  New  Orleans 
variety  is  much  more  productive  than  the  India  cotton. 

The  secretary  of  the  Michigan  State  Board  of  Agriculture,  in  referring 
to  the  great  damage  done  by  the  midge  to  the  wheat  crop  of  1867  in 
that  State,  indicates  the  probability  that  millidns  of  dollars  might  have 
been  saved  to  the  farmers  had  the  Tread  well  and  the  Diehl  variety  of 
wheat  been  sown  instead  of  the  Soule. 

The  number  of  mulberry  trees  in  California,  in  1868,  is  unofficially  esti- 
mated at  about  1,1 76,000,  of  which  425,000  are  allotted  to  Sacramento 
County.  There  appears  to  have  been  a  very  rapid  increase  of  the  number 
of  trees  in  the  State  since  the  previous  year,  only  356,053  having  th^  been 
recited  by  the  assessors  for  the  entire  State.  The  sale  of  silk-worm 
eggs  promises  to  become  a  large  business  for  California. 
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The  ^^Ganada  Farmer"  inentions  a  horse  owned  by  M.  Yoder,  of 
Jpringfleld,  Ontario,  wluch  is  believed  to  be  over  thirty  years  old,  and  is 
itill  fat.  plump,  and  handsome.  The  same  journal  suggests  that  prizes 
ihoald  oe  given  at  agrioultund  fairs  for  the  best  old  horses,  as  only  a 
;ood.  kind  horseman  can  show  an  active  old  horse. 

It  oas  until  recently  been  a  generally  accepted  doctrine  among  ento- 
nologists,  that  the  females  of  the  Cicada  septemdeeim  never  deposit  their 
^ggs  in  evergreens.  But  B.  H.  Warder  has  recently  proved  by  actual 
exhibition  that  they  do  deposit  in  three  of  our  most  common  evergreens^ 
I%tt^  occidenialiSj  Juniperus  Virginiana^  and  Abies  Canadensis. 

In  Hudson  County,  New  Jersey,  a  rent  of  $100  per  acre  has  been 
Mid  for  land  for  market  gardening. 

The  subjoined  table  indicates  the  variations  in  the  value  of  hops,  in 
^ew  York,  during  a  course  of  nine  years.  Firbt,  is  presented  the  our- 
^ney  value  of  gold  in  January  of  each  year  from  1801  to  1869  inclusive; 
leeond,  the  wholesale  currency  price  of  hops  per  pound;  third,  the 
iholesale  price  converted  into  gold  rates : 


New  York. 


Lmericaa  gold 

lope  per  pouiul,  cnrrenoy,  cents. 
wjft  per  pound,  gold  rates,  oonts 


1861. 

laes. 

1863. 

1864. 

1865. 

1866. 

1867. 

1868. 

Par. 

Par. 

b33) 

153 

SS7 

'U 

133 

'^ 

S5 

90 

21 

33 

50 

60 

25 

SO 

17 

S2 

^ 

4i2 

45 

4& 

1869. 


15 


Mr.  J.  J.  Mechi,  the  English  agriculturist,  keeps  three  hundred  head 
f  poultry,  which  have  free  access  to  the  fields  near  the  homestead.  He 
ays:  "  Poultry  are  the  farmers'  best  friends,  consuming  no  end  of  insects, 
od  utilizing  and  economizing  all  waste  grain.  It  costs  no  more  to  pro* 
mce  one  pound  of  poultry  than  one  pound  of  beef." 

Mr.  George  Manning,  in  his  statements  before  the  food  committee  of 
he  Society  of  Arts  (England,)  gave  the  following,  among  other  reasons, 
ooounting  for  the  ii^uent  failures  to  make  poultry -keeping  profitable: 
rant  of  attention  to  choice  and  managemeot  of  stock,  irregular  and 
rasteful  administration  of  food,  want  of  attention  to  the  roosting,  and 
articularly  to  the  laying-place  of  hens.  He  also  remarks :  "  Our  system 
f  leaving  chickens  to  shift  for  themselves  until  such  time  as  they  are 
eady  or  wanted  for  the  coop  is  all  wrong.  No  attempt  at  after-fatten- 
ig  will  increase  the  frame,  if  the  feeding  of  infancy  has  been  neglected.^ 
^ckeus  and  weaker  birds  should  not  be  suffered  to  starve  while  the 
owerful  are  gorged. 
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The  public  domain  of  the  United  States  has  embraced  an  area  amoa 
ing  in  the  aggregate  to  1,446,716,072  acres,  exclusive  of  the  recent  p 
chases  from  Bossia,  estimated  to  contain  369,529,600  acres.  The  lai 
constituting  this  domain  were  acquired  by  treaties  with  foreign  pom 
and  by  grants  from  several  of  the  original  thirteen  States.  Out  of  i 
vast  estate,  from  time  to  time,  powerfdl  States  and  flourishing  Territoi 
have  been  created. 

In  some  of  the  acquired  territories  large  private  claims  have  been  c 
firmed  to  parties  holding  under  other  governments  at  the  time  of  eessii 
the  aggregate  amount  of  such  claims  segregated  from  the  public  donu 
down  to  June  30, 1868,  being  16^943,458.51  acres.  Up  to  the  same  di 
165,001,359  acres  have  been  disposed  of  to  purchasers  and  homest 
settiers;  60,627,142.03  acres  have  been  granted  for  military  servic 
6.306,475.91  to  found  agricultural  colleges;  38,515,065.32  to  prom 
the  construction  of  wagon  roads  and  milroads,  and  for  other  inter 
improvements;  69,066,802  to  aid  schools  and  universities ;  47,423,95C 
approved  to  States  as  swamp  lands ;  13,280,699.94  reserved  for  the  I 
efit  of  Indians :  and  12,466,767.23  acres  for  aU  other  purposes,  indud 
lands  located  oy  Indian  and  other  scrip,  salines,  for  govemmrat  bo 
ings,  grants  and  reservations  for  individuals  and  corporations. 

Notwithstanding  these  munificent  donations,  and  the  giving  away  s 
disposal  at  merely  nominal  rates  of  so  great  an  area  to  actual  setth 
there  remained,  on  liie  30th  of  June,  1868, 1,405,366,678  acres,  equal 
eighteen  times  the  area  of  Great  Britain  and  Ireland,  or  the  whok 
Bussia  in  Europe  and  Germany  proper.  Of  the  1,834,998,400  acres 
quired  by  the  government  at  different  times,  and  known  as  the  pnl 
domain,  there  have  been  surveyed  a  total  of  496,884,754  acres,  leaTl 
nnsurveyed  1,338,113,646  acres.  Of  surveyed  lands  still  belonging 
the  government  and  subject  to  pre-emption  and  homestead  entry,  tfa 
is  an  aggregate  of  67,253,032  acres.  The  disposal  of  public  lands 
cash  sales,  pre-emption,  homestead  entries,  location  of  military  warrai 
college  scrip,  selections  in  aid  of  the  reclamation  of  inundated  Ian 
&c.,  for  the  fiscal  year  ending  June  30, 1868,  amounted  to  6,653,' 
acres^  of  which  more  than  2,600,000  acres  were  taken  up  under  the  p 
emption  and  homestead  laws ;  that  is,  by  bona  fide  settlers,  who  hi 
thus  opened  up  within  one  year  more  than  20,000  new  and  product 
farms.  Of  the  quantity  entered  as  stated,  526,077  acres  were  taken 
the  southern  States  under  the  homestead  act  of  June  21, 1866,  and  1 
residue  in  the  Mississippi  YaUey  and  the  States  and  Territories  of  1 
Pacific  slope.  In  Ohio,  Indiana,  and  Illinois  there  are  only  a  few  isolal 
tracts  undisposed  of.  In  the  States  of  Arkansas,  Alabama,  Louisiaj 
Mississippi,  and  Florida,  under  the  act  of  Congress  approved  June 
1866,  no  public  lands  can  be  entered  except  for  actual  settlement  a 
cultivation  as  homesteads. 

Surveyed  lands  in  considerable  quantities  may  still  be  had  in  Mi< 
igan,  Missouri,  Wisconsin,  Iowa,  Kansas,  Nebraska,  Minnesota^  Ot 
fomia,  Oregon,  and  Washington  Territory.  The  first  public  sale  or  lai 
In  Oolorado  was  made  in  September  of  the  current  year  by  proclamat 
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of  the  Presideiit,  ab<mt  one  hundred  townships  being  thns  brought  into 
narket.  In  the  Territories  of  New  Mexico,  Dakota,  Idaho,  Montana, 
Arizona,  and  Utah,  distriot  offloes  have  been  organized  and  surveys  are 
being  prosecuted,  but  no  goTemment  lands  in  any  of  them  have  been 
offered  at  public  sale.  Settlements  have  thus  &r  been  made  under  the 
piOTisions  of  the  pre-emption  and  homestead  acts. 

It  is  doubtless  true  that  fields  as  rich  and  inviting  as  any  the  govern- 
nent  has  disposed  of  still  awaao  the  settler,  literally  without  price. 
Millions  of  acres  heretofore  little  in  demand  on  account  of  remoteness 
from  market  centers,  are  being  made  valuable  and  desirable  by  prox- 
imity to  lines  of  railway.  The  Pacific  railways,  complete  and  projected, 
promise  a  rapid  development  of  our  more  distant  territoi^,  and  &e  cre- 
ation of  a  demand  for  the  publie  lands,  whic^  will,  within  a  few  years, 
absorb  the  most  desirable  for  agricultural  and  herding  purposes.  The 
time  to  secure  the  best  lands  is  obviously  now. 

That  great  enterprise  of  the  age,  the  Pacific  railroad,  connecting  the 
two  oceans,  was-  completed  in  May  of  the  present  je2a.  and  traverses 
three  of  the  public  land  States  and  three  Territories — Neoraska,  Nevada 
and  Galifomia,  Wyoming,  Montana  and  Utah.  The  eastern  division  of 
the  road,  starting  from  Kansas  City,  in  Missouri,  is  fast  approaching  Den- 
ver, passing  through  the  center  of  E^nsas,  and  to  the  heart  of  Oolorado. 
A  aeflection  of  this  road  in  a  southwesterly  direction  to  the  Pacific  is 
proposed,  which  will  pass  through  southeastern  Oolorado,  and  span  the 
richest  portions  of  New  Mexico.  Arizona,  and  southern  Galifomia.  A 
company  has  been  incorporated  tor  the  purpose  of  constructing  a  North- 
ern Pacific  railroad,  which,  starting  from  the  head  of  Lake  Superior, 
is  designed  to  pass  through  Minnesota,  Dakota,  Idaho,  and  Washington, 
and  terminate  at  apoint  on  Puget's  Sound,  in  Oregon.  It  is  claimed  by  the 
projectors  of  this  route  that  it  possesses  very  important  advantages  over 
routes  farther  south ;  that  it  is  the  shortest  and  most  central  line,  cross- 
ing the  continent  at  a  point  where  the  waters  of  the  great  lakes  approach 
nearest  the  Pacific ;  that  it  is  the  best  practicable  route,  the  mountain 
ranges  being  here  most  depressed.  It  is  furthermore  stated  that  there 
are  no  deserts  along  this  line,  which  traverses  everywhere  tracts  of 
great  agricultural  and  mineral  wealth.  The  climate  of  this  region  is  of 
a  mildness  far  beyond  what  might  be  expected  In  such  a  latitude,  as  is 
shown  in  the  great  northern  deflection  of  isothermals.  It  is  claimed 
that  the  local  business  of  this  route  will  support  each  successive  section 
as  it  is  placed  in  running  order.  With  all  these  advantages,  the  state- 
ment of  which  does  not  seem  to  be  controverted,  it  has  oeen  found 
hitherto  impracticable  to  enlist  the  capital  essential  to  its  prosecution* 
In  this  exigency  Oongress  has  been  asked  for  a  loan  of  its  credit  on 
terms  similar  to  those  accorded  to  the  Union  Pacific  railroad.  We  may 
reasonably  expect  that  the  rapid  development  of  the  industrial  and 
commercial  value  of  the  routes  contemplated  by  the  Northern  Pacific 
railway,  and  the  Union  Pacific,  eastern  division,  will  cause  their  construc- 
tion in  any  event. 

The  public  domain  extends  over  twenty-three  degrees  of  latitude  and 
forty-five  degrees  of  longitude,  comprising  large  tracts  of  arable  land, 
and  embracing  every  variety  of  soil  and  climate  afforded  by  the  conti- 
nent The  stock-raiser,  the  dairyman,  the  grower  of  cereals  or  of  fruit& 
and  the  gardener  may  choose  in  these  proffered  fields  a  climate  ana 
soU  adapted  to  the  most  successftd  prosecution  of  their  respective  hus- 
bandries. 

The  following  brief  references  to  States  and  Territories  in  which  the 
largest  amounts  of  public  lands  are  situated  may  be  of  service  to  those 
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who  contemplate  taking  np  lands  under  the  homestead  or  pre-emption 
laws.  Our  purpose  being  to  speak  particnlarly  of  the  agricultoral  and 
pastoral  advantages  of  the  respective  publio  land  States  and  Territories, 
no  especial  note  is  made  of  mineral  resources.  For  much  valuable  infor- 
mation on  these  subjects  we  are  indebted  to  late  reiK)fts  of  the  Commis- 
sioner of  the  General  Land  Office. 

IHSSOUBL 

There  are  remaining  unsold  in  this  State  about  one  million  and  a  half 
acres  of  public  lands.  These  are  located  for  the  most  part  in  the  western 
and  southwestern  parts  of  the  State — the  larger  portion  in  the  latter. 
In  a  State  so  long  settled  as  Missouri  has  been,  and.  by  reason  of  its 
climate,  soil  and  great  mineral  wealthy  holding  out  tne  highest  induce- 
ments tor  occupancy,  it  is  not  suq^rising  that  the  choice  and  most  desi- 
rable of  the  public  lands  have  been  taken  up.  Nevertheless,  in  tlie 
large  tracts  still  undisposed  of,  very  good  farming  lands  may  be  foond 
The  new  system  of  labor  which  has  obtained  in  the  State  since  the  close 
of  the  war  of  the  rebellion  has  tended  to  develop  its  great  natural  re- 
sources, and  induce  a  large  immigration  to  its  open  fields.  Durine  the 
fiscal  year  ending  June  30,  1868,  as  shown  by  the  Report  of  the  Com- 
missioner of  the  General  Land  Office,  over  300,000  acres  were  located 
under  the  different  acts  of  Congress.  The  warm  and  genial  climate  of 
Missouri  is  adapted  to  the  cultivation  of  the  fruits,  com,  tobacco,  and 
hemp.  In  the  production  of  the  latter  staple  the  State  has  yielded  only 
to  Kentucky  among  the  States  of  the  Union.  Missouri  is  well  watered, 
and  affords  a  great  diversity  of  surface— mountain,  valley,  prairie,  for- 
est and  low-land.  Nearly  every  part  of  the  State  furnishes  excellent 
water-powers.  Coal  is  abundant,  the  State  Board  of  Geological  Surrey 
estimating  the  workable  coal  area  at  26,887  square  miles,  exclusive  of 
outlying  and  local  deposits — equal  to  an  annual  supply  of  1,000,000  tons 
for  at  least  thirteen  hundred  years  to  come. 

WISCONSIN. 

The  principal  pait  of  the  unsold  government  lands  in  Wisconsin  are 
situated  in  the  northern  poriion  of  the  State,  and  are  more  esi)eciaDy 
important  on  account  of  their  timber,  which  has  become  a  valuable  ele- 
ment of  public  wealth.  In  the  land  districts  of  Eau  Claire  and  Bayfield, 
however^  good  agricultural  lands  may  be  entered.  A  large  portion  oi 
the  soil  in  the  region  of  the  unsold  lands  is  not  generally  adapted  to  the 
purposes  of  agriculture,  being  wet  and  marshy,  or  a  dry  drift  sand 
Some  localities  around  the  margins  of  lakes  or  along  the  hill-sides  are 
well  suited  to  stock-raising.  Good  government  lands  may  be  found 
in  the  vicinity  of  some  of  the  smaller  lakes,  of  which  there  maybe 
said  to  be  hundreds  in  the  State,  varying  u'om  one  acre  to  several 
square  miles  in  extent.  These  lakes  frequently  form  chains  linked 
together  by  inlets,  and  abound  in  a  variety  of  fish.  The  climate  of  tie 
northern  portion  of  the  State  is  cold,  yet  equable,  the  average  temperfr 
ture  on  the  Lake  Michigan  shore  being  6^^  Fahrenheit  higher  than  (jn 
the  Misissippi  liiver.  The  niunber  of  acres  undisposed  of  in  Wisconain 
is  9,258,027. 

MICHIGAN. 

The  State  of  Michigan  is  divided  into  two  peninsulas  by  the  Straitt 
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of  Mackinaw,  which  unite  Lakes  Michigan  and  Huron.  The  norUi- 
ern  peninsola  presents  a  rugged  surface;  the  climate  is  rigorous,  and 
the  soil,  for  the  most  part,  not  adapted  to  the  purposes  of  agriculture. 
The  central  portion  of  this  peninsula  is  rolling  table  land,  well  timbered. 
The  southern  peninsula  is  remarkable  for  its  fertility.  The  surface  is 
generally  level  and  elevated,  rising  gradually  from  the  lakes  to  a  plain 
in  the  interior,  which  is  well  woodecL  The  climate  of  southern  Michigan 
is  milder  than  the  same  parallel  in  the  eastern  States.  That  part  of 
the  southern  peninsula  known  as  tiie  ^<  Grand  Traverse  Country"  is 
attracting  the  attention  of  actual  settlers  and  parties  speculating  in 
lands.  Lq  this  district  the  Michigan  State  Agricultural  College  has 
located  over  100,000  acres.  The  climate  and  soil  are  favorable  to  the 
growing  of  peaches,  pears,  grapes,  and  other  firuits.  Wheat  of  the  best 
quality^  comparing  favorably  with  any  raised  in  other  parts  of  the 
State,  IS  successfully  cultivated.  Its  sheep-walks  are  highly  spoken  o£ 
The  secretary  of  the  State  Board  of  Agriculture  says  concerning  the 
timber  of  this  region :  ^'  The  prevailing  growth  over  a  large  portioh  of 
the  country,  embracing  the  best  soil  for  cultivation,  is  the  sugar  maple. 
Having  considerable  acquaintance  with  this  species  of  tree,  from  the 
Penobscot  to  the  Potomac  and  Ohio,  the  writer  can  safely  say  that  he 
never  saw  such  grand  specimens  as  are  to  be  met  with  in  countless 
numbers  in  the  Grand  Traverse  Country.  They  are  frequently  found  of 
a  height  of  sixty  to  seventy  feet,  without  a  limb,  of  a  diameter  of  three 
feet  or  more  at  the  ground,  and  very  straight.  Of  course,  such  large 
trees  cannot  stand  as  closely  together  as  smaller  ones;  they  hold  pos- 
session of  the  ground,  however,  which  is  in  many  cases  free  from  under- 
growth, so  that  the  forest  presents  the  appearance  of  an  artificial  plan- 
tation or  park,  through  which  people  on  horseback  may  readily  pass  in 
any  direction."  Of  government  lands  undisposed  of  in  the  State  there 
are  4,6U,008  acres. 

MINKESOTA. 

In  this  flourishing  State  35,534,000  acres  ai*e  open  to  settlement,  of 
which  13,510,575  acres  have  been  8)ir\''eyed.  The  surface  of  the  State  is 
diversified  by  undulating  prairie,  belts  of  timber,  "  oak  openings,"  lakes 
in  great  number,  and  aumerous  streams.  In  the  northern  and  western 
parts  of  the  State  what  are  known  as  the  Highlands  constitute  an  ex- 
ception to  the  general  evenness  of  surface.  This  district,  16,000  square 
miles  in  extent,  occupies  an  elevation  of  about  450  feet  above  the  gen- 
eral level  of  the  country,  and  is  covered  with  a  dense  forest  growth,  for 
which  it  is  chiefly  valuable.  Red  River  Valley,  covering  an  area  of 
18,000  square  miles,  with  its  rich  alluvial  soil,  produces  immense  grain 
crops.  This  district  is  sparsely  timbered,  and  has  few  lakes  or  streams. 
Tke  Mississippi  Valley,  embraced  within  the  limits  of  the  State,  is 
nowhere  surpassed  in  fertility.  A  rolling  prairie  predominates,  which 
is  well  drained  by  the  lakes  and  streams  that  form  a  network  in  this 
favored  region.  Groves  and  belts  of  timber  are  numerous.  Minnesota 
is  justly  celebrated  for  a  superior  quality  and  abundant  yield  of  wheat. 
On  account  of  its  high  latitude  the  winters  are  somewhat  severe,  but 
less  changeable  in  temperature  than  the  lower  latitudes.  Superior  ad- 
vantages are  claimed  for  Minnesota  as  a  stock-growing  State.  Nearly 
the  entire  upper  half,  and  a  considenible  portion  of  the  southwestern 
section  of  the  State  have  not  yet  been  surveyed  by  the  government. 
Within  the  State  there  are  35,534,000  acres  of  public  lands  subject  to 
pre-emption  and  homestead  entry. 
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IOWA. 

The  bulk  of  the  public  lands  in  Iowa,  still  subject  to  sale  and  homestead 
entry,  are  located  in  what  is  known  as  the  Sioux  City  land  district,  en- 
bracing  the  counties  of  Sioux,  Lyon,  Osceola,  CyBrien,  Cherokee,  Ida, 
Sac,  Buena  Vista,  Clay,  Dickenson,  Woodbury,  Plymouth,  and  the  west- 
ern parts  of  Emmet,  Palo  Alto,  Pocahontas,  and  Calhoun.  In  most  (A 
these,  pubHc  l^ids  are  to  be  had,  amounting,  in  the  aggregate,  to  oyer 
1,500,000  acres.  This  section  of  the  State  is  supplied  abundantly  with 
runnmg  streams,  many  of  which  famish  admirable  water-powers.  In 
several  of  the  counties  named  there  are  beautiful  lakes,  varying  in  siie 
and  depth-— Spirit  Lake,  in  Dickenson  County,  being  the  largest.  Springs 
are  common,  and  in  their  absence  pure  water  may  be  obtained  at  almost; 
any  point  by  sinking  wells  ten  to  twenty  feet  in  depth.  The  surface  is 
undulating  prairie,  generally  weU  drained.  Hon.  A.  B.  Fulton,  a  mem- 
ber of  the  legislature  of  Iowa,  who  recently  made  a  personal  inspection 
of  the  lands  of  this  district,  says  the  upland  prairies  are  more  rolling 
than  the  valleys,  and  have  in  some  places  the  appearance  of  waves  or 
biQows  of  the  sea,  especially  in  tiie  summer  season^  when  their  green 
covering  of  grass  is  touched  by  the  gentle  winds  that  pass  over  them. 
Tbe  soil  is  somewhat  different  from  that  in  the  valleys,  but  is  rich,  and 
well  adapted  to  the  raising  of  wheat.  The  valley  land  is  nearly  ail 
above  high-water  mark,  and,  although  apparently  nearly  level,  is  dry, 
and  susceptible  of  easy  cultivation.  The  soil  is  a  deep  loam,  with  an 
admixture  of  sand,  which  has  the  effect  of  making  it  retentive  of  moist- 
ure, while  it  seldom  remains  for  any  length  of  time  so  wet  as  to  prevent 
farming  operations.  The  Missouri  Biver  bottom  is  from  ten  to  twenty 
mUes  wide ;  the  valleys  of  the  Big  Sioux,  Little  Sioux,  Floyd  Biver,  and 
their  several  tributaries,  vary  from  a  half  to  two  miles  in  width.  Bie 
bottom  lands  are  especially  adapted  to  com  and  vegetables,  while 
wheat,  oats,  and  rye  will  flourish  alike  on  both  the  upland  and  bottom 
prairies.  Timber  is  found  in  greater  or  less  abundance  on  the  margins 
of  streams.  The  climate  of  this  portion  of  Iowa  is  conceded  to  be 
healthful :  the  atmosphere,  while  it  is  somewhat  severe  in  winter,  with 
high  winds,  being  clear,  pure,  and  dry. 

The  rapid  development  of  the  railroad  system  in  the  State,  crossing 
over  the  public  lands,  is  opening  up  increasingly  large  tracts  to  settle- 
ment. In  no  other  State  are  lands  being  taken  up  more  rapidly.  The 
Iowa  Falls  and  Sioux  City  railroad,  whose  route  traverses  from  east  to 
west  valuable  portions  of  the  public  area  within  the  Sioux  City  and 
Fort  Dodge  districts,  will  be  completed,  it  is  believed^  before  the  begin- 
ning of  the  year  1871.  The  St.  Paul  and  Pacific  railroad,  to  which  a 
munificent  grant  of  lands  was  given  by  Congress,  is  now  in,  pftKjess  (rf 
construction,  and  wiU  connect,  when  compteted,  the  northwestern  coun- 
ties of  Iowa  with  the  lumber  regions  of  Minnesota. 

KANSAS. 

Over  forty-two  and  a  half  million  acres  of  land  are  subject  to  sale  and 
entry  in  this  young  and  growing  State.  The  general  surface  is  prairie, 
with  a  soil  from  two  to  three  feet  in  depth,  resting  on  a  fortifying  sub-soiL 
There  are  no  mountain  ranges  or  lakes  and  but  few  swamps  in  the  State. 
Water-courses  are  abundant,  most  of  the  streams  having  a  gentle  cor- 
rent,  and  flowing  over  rocky  or  gravelly  beds,  with  high  banks.  T^c 
Neosho  Eiver  v  alley  is  considered  the  garden  sjwt  of  Kansas.  The 
soQthem  portion  of  the  State,  including  the  Osage  purchase,  is  well 
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idapted  to  grazing.  The  climate  is  temperate  and  healthM,  and  espe 
dally  fiarorable  to  stock-raising.  In  the  sonthem  part  of  the  State  the 
iemperatnre  is  so  mUd  that  little  provision  for  the  wintering  of  cattle  is 
leoessajy.  All  kinds  of  grain  and  vegetables  common  to  its  latitude  are 
prown  snccessfolly.  Froit-growing  has  not  been  tested  to  any  oonaid- 
irable  extent,  but  nurserymen  express  the  belief  that  firoit  will  do  well, 
die  climate  is  peculiarly  adapted  to  the  cultivation  of  the  grape.  Excel- 
emt  wine  from  the  Kansas  grape  has  been  manufactured.  .The  various 
dnds  of  smaU  berries  grow  in  great  profusion. 

The  population  of  Kansas,  which  in  1860  was  107,206,  is  now  esti- 
oated  at  over  440,000,  and  the  State  is  filling  up  with  great  rapidity, 
ii  the  year  1867  nearly  2,900,000  acres  were  surveyed  in  the  Cherokee 
leutral  and  Osage  reservations,  situated  near  the  southern  boundary  of 
Qmsas.  As  Indian  reserves,  these  lands  had  been  kept  out  of  the 
narket,  and  are  reported  as  among  the  most  desirable  in  the  State.  They 
ae  now  open  for  homestead  entry.  It  is  estimated  that  there  are  nearly 
oi  million  acres  of  alluvial  lands  in  the  State  undisposed  of. 

NEBBASKA. 

The  surface  is  gently  rolling,  gradually  rising  toward  the  west,  and 
s  almost  entirely  free  firom  low  marshes.  The  river  valleys  are  ri(^h  and 
productive:  vast  prairies  extend  in  all  directions,  with  a  diversity  of 
loU,  from  me  best  alluviaf  and  good  upland  to  the  graveUy  ridges  and 
Murren  sand-hills.  There  is  no  scarcity  of  water,  ^mber  is  somewhat 
learoe  in  localities,  but  numerous  groves  of  cottonwood,  oak,  walnut, 
bc^  grow  along  the  rivers.  The  climate  is  mild,  and  the  summers  are  of 
i  high  temperature.  Stock  is  easily  subsisted  and  provided  for  on  the 
irairies;  where  a  rich  native  grass  grows  in  great  abundance.  The  State 
8  traversed  firom  east  to  west  by  that  great  national  highway  the  Union 
Pacific  railroad.  ^There  are  yet  of  public  lands  undisposed  of  in  the 
itate  41,624,000  acres.  The  fertile  lands  in  the  valleys  of  the  Bepubli- 
san,  Nebraska^  and  Platte  are  being  taken  up  rapidly  by  actual  settlers. 

COLORADO. 

In  his  report  of  July,  1868,  to  the  General  Land  Office,  the  surveyor 
H^raieral  of  Colorado  says  that  Territory  has  some  of  the  finest  pastoral 
md  agricultural  lands  in  the  world,  and  fine  food  for  cattle.  Already 
arge  herds  of  cattle  and  horses  are  raised  on  its  rich  moun- 
iain  and  valley  pastures,  and  in  a  few  years  stock-raising  will  be 
)f  immense  value  to  the  country.  The  lands  susceptible  of  irrigation 
[nrodnce  wheat  finely,  the  product  reaching  forty  to  sixty  bushels 
per  acre.  The  valleys,  or  distinctly  agricultural  regions  of  Colorado, 
embrace  30.000,000  acres,  one-sixth  of  which  admits  of  cultivation, 
the  remainder  being  admirably  adapted  to  purposes  of  herding.  On  ac- 
oomit  of  the  scarcity  of  rains,  irrigation  is  necessary,  and  lands  are  selected 
with  reference  to  the  ease  with  which  irrigation  may  be  accomplished, 
fittmers  uniting  in  constructing  irrigating  canals  at  comparatively  small 
cost  On  these  lands,  formerly  considered  valueless,  wheat  has  yielded 
eighty  bushels  to  the  acre,  oats  a  hundred  bushels,  com  over  a  hun- 
dred and  fifty  bushels  in  the  ear,  potatoes  five  hundred  bushels,  while 
cabbages  have  been  grown  weighing  thirty  pounds,  and  turnips  weighing 
Ifteen  pounds.    Onions  are  a  very  successful  crop.    Plums,  cherries, 

Epes,  raspberries,  and  other  small  fruits  grow  proftisely  in  a  wild  state. 
ae  of  the  parks,  or  basins,  protected  on  all  sides  by  mountains,  afford 
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an  excellent  soil  and  salubrious  climate.  San  Luis  Park,  with  an  aree 
of  eighteen  thousand  square  miles,  is  watered  by  thirty  five  stream& 
and  contains  a  population  of  twenty -five  thousand,  principally  engagea 
in  agriculture  and  stock-raising.  Timber  is  scanty  on  the  plains,  bnt 
may  be  obtained  in  the  mountains  in  the  greatest  abundance.  Inex- 
haustible beds  of  coal  have  been  found,  and  the  Territory  furnishes  alum, 
salt,  gypsum,  soda,  lime,  lead,  copper,  antimony,  zinc,  silver,  and  gold. 

DAKOTA. 

The  eastern  portion  of  Dakota  is  well  adapted  to  agricultural  purguito 
and  wool-growing,  affording  a  large  area  of  natural  meadow  land  and 
X^astures  weU  watered.  Much  arable  land  is  found  also  in  the  north 
western  part  of  the  Territory.  Settlers  are  locating  along  the  Red  River 
of  the  North,  and  in  the  valley  of  the  Missouri  River  between  Fort  Ran- 
daU  and  Fort  Sully.  The  surface  is  generally  elevated  and  weU  watered 
by  hij*ge  rivers  and  their  afiiuents.  The  exceUent  land  of  this  Territoiy 
and  its  valuable  mineral  resources  give  promise  of  rapid  settlemeat 
Nearly  91,000,000  acres  are  subject  to  pre-emption  and  homestead  entzy. 

NEW  MEXICO. 

The  lands  in  New  Mexico  susceptible  of  cultivation  are  confined  exdii- 
srvely  to  the  valleys  of  streams.    The  Rio  Grande,  the  Gila,  and  tto 
Colorado  afford  facilities  for  a  system  of  extensive  and  efficacious  irriga-  L 
tion.    "  Proi>erly  so  called,"  says  Surveyor  General  Clark,  "  there  we  j 
neither  barren  nor  desert  lands  to  any  great  extent  in  New  Mexico.  The  |^ 
Territory  is  properly  divided  between  valleys,  which  can  be  irrigated  by 
the  streams  flowing  through  them,  mesas  or  table  lauds,  (under  wbi<i 
designation  I  would  class  all  the  lands  not  mountain  or  irrigable  valleys,)  | 
and  oiouii tains.''    He  estimates  the  arable  lands  of  the  Santa  F6  district  j^ 
at  1.000,000  acres ;  the  term  arable  being  used  as  synonymous  with  irri-  | 
gable,  as  no  lands  can  be  cultivated  with  any  certainty  of  raising  a  crop  L 
without  irrigation.    There  is  a  considerable  rain-foil  during  the  monthi  ^ 
of  July  and  August,  but  so  little  during  April,  May,  and  June  that,  ■ 
without  irrigation,  crops  will  ordinarily  perish. 

It  is  further  stated  by  the  surveyor  general  that  the  amount  of  irri- 
gable  lauds  is  only  limited  by  the  amount  of  water  in  the  streams ;  even  ^ 
the  Rio  Grande  might  all  be  used  in  the  irrigation  of  the  lands  \n  its  \^ 
valley.    The  water  sup])lied  by  irrigation  not  only  afibrds  the  necessaiy 
moisture  for  the  growth  of  vegetation,  but  also  enriches  the  soil  by  ^ 
dei)ositing  the  sedimentary  matter  held  in  solution,  and  thus  lands 
which  have  been  under  cultivation  for  more  than  two  hundred  years 
still  produce  excellent  crops  without  ever  liaving  been  manured  or  fer-   ^ 
tilized  by  other  means.  ^ 

The  table  lands  and  mountain  sides  produce  the  most  nutritious 
graces  which  afford  excellent  grazing  throughout  the  entire  year.  No 
flies  or  mosquitoes  annoy  the  herds,  and  disease  among  sheep  and  cattie 
is  comparatively  unknown.  Peaches,  apples,  apricots,  grapes,  and,  in 
the  more  southeiii  portions  of  the  Territory,  quinces,  pomegranates,  and 
figs,  grow  abundantly. 

ABIZONA. 

The  soil  of  Arizona  and  its  general  surface  are  not  dissimilar  ip 
general  characteristics  to  those  of  New  Mexico,  of  which  political  divi- 
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non  it  at  one  time  was  a  part  The  acreage  susceptible  of  irrigatioii  is 
»timated  at  5,000,000 ;  the  grazing  lands  at  55,000,000.  The  residue, 
12,906,304  acres,  is  covered  by  water,  or  consists  of  plains  not  irrigable, 
md  mountains.  Evidences  of  a  very  old  civilization  exist  in  New  Mexico 
md  Arizona,  among  them  rains  of  cities  and  temples,  and  appliances  for 
cultivating  tne  soiL  Traces  of  irrigating  canals  are  discernible  in  many 
sections.  Cattle,  sheep,  and  horses  may  be  pastured  on  plain  and  moun- 
;aiD  during  the  whole  year.  The  country  is  well  adapted  to  the  culture 
)f  wine  and  silk. 

The  survey  of  the  Territory  has  been  undertaken  by  the  government. 
Sowever,  parties  who  may  have  settled  in  good  faith  upon  the  unoc- 
cupied lands  will,  when  the  lines  of  the  public  surveys  are  extended  over 
ibeir  claims,  be  protected  in  their  pre-emption  or  homestead  rights. 

OAUFOBIOA. 

It  is  estimatexl  that  there  are  not  less  than  89,000,000  acres  of  land  in 
California  suited  to  some  kind  of  husbandry.  Of  this  amount  over 
40,000,000  are  tillable,  and  the  remainder  adapted  to  stock-raising,  fruit- 
growing, &c.  The  southern  portion  of  the  State  is  more  particularly 
devoted  to  horticulture.  It  is  said  that  no  better  soil  and  climate  are 
afforded  in  any  country  for  the  cultivation  of  the  grape  than  in  this  part 
of  GaUfomia.  The  yield  exceeds  that  of  the  most  celebrated  European 
vineyards.  Three  hundred  varieties  have  been  introduced.  The  acreage 
in  vineB  is  about  45,000,  with  an  average  of  nine  hundred  vines  to  the 
acre.  The  vintage  of  1867  was  estimated  at  over  4,000,000  gallons  of 
vrine  and  about  the  same  quantity  of  brandy.  One  thousand  pounds  of 
grapes  to  the  acre  is  the  minimum  yield,  while  as  high  as  20,000  pounds 
bave  been  produced.  The  orange,  lemon,  fig,  lime,  olive,  apricot,  necta- 
rine, pine-apple,  pomegranate,  and  other  tropical  and  suo-tropical  flruits 
grow  in  great  abundance.  Fruit  trees  grow  more  rapidly  and  produce 
larger  varieties  than  in  almost  any  other  part  of  the  world.  'Die  pear 
Qiri  ves  in  all  parts  of  the  State.  In  the  markets  of  San  Francisco  straw- 
berries are  sold  every  month  in  the  year. 

The  cereals,  potatoes,  tobacco,  sorghum,  and  in  some  localities  cotton 
md  the  sugar  cane,  are  successfully  and  very  profitably  grown.  Sixty 
bushels  of  wheat  to  the  acre  is  not  an  unusual  yield.  The  cultivation  of 
the  mulberry  tree  and  the  rearing  of  silk- worms  promise  to  become  an 
important  source  of  wealth  in  the  State.  The  worms  seem  to  be  exempt 
from  the  diseases  which  for  twenty  years  have  prevailed  in  many  of  the 
cocooneries  of  Europe,  threatening  the  destruction  of  the  native  spe- 
des.  The  California  silk-worm  eggs  are  in  great  request  among  Euro- 
pean breeders.  The  State  has  undertaken  to  foster  this  important 
branch  of  industry  by  ofiering  liberal  premiums  for  the  planting  of  mul- 
berry trees  and  the  productioit  of  cocoons.  Silk  factories  are  being 
er^^ted  in  the  State. 

Stock  and  sheep-raising  is  a  leading  branch  of  husbandry.  The  mild 
winters  and  perpetual  i)a8tures  enable  stock  to  graze  throughout  the 
year.  In  the  year  1807  there  were  2,000,000  sheep  in  the  State,  yielding 
a  wool  product  of  9,000,000  pounds. 

Oalifomia  has  an  abundance  and  great  variety  of  timber.  The  red 
wood,  found  only  here  and  in  the  southern  part  of  Oregon,  is  a  valued 
eommercial  wood.  It  grows  in  dense  forests,  which  are  estimated  to 
eover  in  the  aggregate  10,000  square  miles.  The  trees  frequently  reach 
a  height  of  two  hundred  and  seventy  feet  and*  a  diameter  of  eighteen  to 
tmexktyteefL 


462  AQBICULTURAL  BEPOBT. 

Good  publio  lands  in  ample  quantity  are  subject  to  puiehaBe  and 
homestead  entry  in  edmost  any  quarter  of  the  State. 

OREGON. 

A  large  portion  of  the  Willamette  Valley  is  well  adapted  to  f^col* 
tore,  ^niis  beautiful  and  highly  fertile  valley,  lying  upon  both  Bides  of 
the  river  of  its  name,  contams  an  area  of  2,000,000  acres*  The  botton 
lands  produce  an  almost  unbroken  Une  of  forests,  varying  from  one^htb 
tohalf  amile  in  width,  consisting  of  fir,  oak,  maple,  Cottonwood,  and  aider. 
The  prairie  lands  i)ossess  a  deep,  rich  soil.  All  the  productions  common 
to  the  field,  garden,  and  orchard  of  temperate  regions  are  here  sooceBS- 
fdlly  grown. 

'Hie  msyority  of  the  valleys  afford  rich  and  easily  cultivable  lands, 
among  which  may  be  named  the  Umpqua  and  the  Rogue's  Eiver  on  the 
west  of  the  Cascade  range.  The  rich  agricultural  valleys  of  northern 
and  eastern  Oregon  are  attracting  the  attention  of  settlers.  By  ma&j 
tike  climate  east  of  the  Cascade  Mountains  is  preferred  to  that  of  the 
Willamette  Valley.  This  portion  of  the  State  is  as  yet  sparf^y  settled. 
notwithstanding  its  conceded  advantages  as  an  agricultural  and  pastoral 
region. 

Northern  Oregon,  east  of  the  Cascades,  includes  the  attractive  vaUejs 
of  the  Umatilla,  John  Day,  Falls,  Deschutes,  and  Crooked  Eivers.  Wbk 
is  known  as  East  Oregon,  east  of  the  Blue  Mountains,  includes  the  vall^ 
erf  the  Grande  Eonde,  Powder  Eiver,  Harney's  Lake,  Alvord,  Owyhee,  ]s 
&c.  Good  farming  and  grazing  lands,  abundant  timber  and  water  mny 
be  found  in  these  valleys.  Settlements  in  several  of  them  are  just  begin- 
'  ning  to  be  made.  The  producing  interests  of  the  State  are  greatly  QD 
the  increase. 


WASHINGTON  TEEEITOBY. 

A  large  portion  of  the  Territory  is  mountainous,  but  there  are  vast 
prairies  and  good  grazing  lands  adapted  to  herding  on  a  large  scale. 
The  Territory  is  divided  into  two  sections  by  the  Cascade  Momitaiiis, 
known  as  Eastern  and  Western  Washington.  In  the  former,  a  region 
embracing  an  area  of  40,000  square  miles,  agriculture  cannot  be  followed 
with  success,  except  at  rare  intervals,  on  account  of  the  scanty  rain-&ll 
and  the  dif&culties  in  the  way  of  irrigation.  To  use  the  language  of  tlie 
surveyor  general  of  the  Territory :  "  Notwithstanding  present  appear- 
ances and  obvious  difficulties,  it  is  impossible  for  any  one  who  has  tw- 
eled  over  this  vast  and  magnificent  region,  rich  in  soil  and  possessed  of 
a  most  salubrious  climate,  to  believe  that  the  greater  ix>rtion  of  it  was 
destinedto  remain  forever  uninhabited, avast  and  unreclaimable wilder- 
ness in  the  midst  of  population,  wealth,  civilization,  and  matmal  pro- 
gress." Exception  must  be  made,  however,  in  favor  of  the  Walla-Walla 
district,  where  stock  raising  and  the  culture  of  wheat  have  been  carried 
on  with  great  siiccess.  ^ 

West  of  the  Cascade  Mountains  there  are  immense  tracts  of  arabie 
lands  inviting  settlement.  The  valleys  of  the  Chehalis  and  tiie  Willopah 
contain  the  best  lands  of  this  section  of  the  Territory,  and  are  rapidly 
being  filled  up  by  a  thrifty  population.  The  valley  of  Puget  Sound, 
with  an  area  of  12,000  square  miles,  affords  rich  fanning  lands  along  tbe 
numerous  water  courses.  Quoting  again  from  the  surveyor  general: 
^  Western  Washington  points  to  commerce,  manufactures,  and  mines  as 
the  main  sources  of  her  present  prosperity  and  future  greiitness ;  while 
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time  ittdtu^sries.  stimulated  as  th^  must  be  in  the  fdtnie,  will  eomuime 
the  products  oi  additional  thousands  of  faorms^  giving  the  producers 
home  markets  and  remuneratiTe  prices."  The  seasons  of  Western 
Washingten  are  really  only  two.  wet  and  dry,  influenced  by  the  semi- 
annual monsoons.  From  Novemoer  to  May  the  southwest  winds  prevaily 
biii^ging  heavy  showers,  from  May  to  NoTcmber  the  cool  dnd  dry  north- 
west wmds  give  slight  rain-falls  and  a  moderate  temperature.  The 
winters  are  never  severe ;  only  on  one  occasion  during  the  last  twelve 
years  snow  fell  to  the  depth  of  two  feet. 

Tht  population  of  the  Territory  does  not  much  exceed  twenty  thou- 
sand. 

NEVADA, 

The  arable  lands  of  Nevada,  of  which  there  are  considerable  quanti- 
ties not  taken  up,  are  principally  in  the  river  valleys,  some  of  which  are 
very  extensive  and  extremely  fertile.  The  valleys  of  the  Humboldt, 
Carson,  and  Walker  rivers  contain  in  the  aggregate  about  three-quar- 
ters of  a  million  acres  of  good  tillable  land.  This  amount  may  be  largdy 
increased  by  irrigation,  for  which  ample  and  convenient  facilities  exist, 
like  the  mountain  country  in  several  others  of  the  States  and  Territories, 
Hevada  contains  large  graring  tracts  on  the  hills  and  mountain  sides. 
The  chief  crops  are  grain^  hay,  and  vegetables.  Springs  are  numerous 
and  water  is  abun(^t  m  all  parts  of  the  State.  The  climate  is  mild 
in  summer,  cold,  but  not  severe  in  winter,  the  atmosphere  being  dry  and 
salubrious.  The  route  of  the  Paciflc  railroad  traverses  the  valley  of  the 
Humboldt  for  more  than  two  hundred  miles. 

It  is  not  probable  that  an  opportunity  will  long  exist  of  taking  up  the 
best  agricultural  and  grazii^g  lands  which  may  be  now  had  in  this  pros- 
perous and  wealthy  State. 

IDAHO, 

The  surface  of  the  Territory  consists  of  mountain  and  table  land^  and 
liver  valleys  of  great  producing  capacity.  In  the  sheltered  valleys, 
which  are  numerous,  the  climate  is  mild  and  affords  sustenance  and 
protection  for  cattle  and  sheep  at  all  seasons.  The  greater  number  oi 
these  valleys  are  stiU  unoccupied  exc^t  by  inconsiderable  settlements. 

The  Territory  is  weU  watered,  Qood  water-powers  are  numerous.  In 
the  vicinity  of  the  arable  landB  timber  is  scarce.  Large  tracts  are  sus- 
ceptible of  irrigation  by  means  of  canals  and  ditches,  and  under  such 
circumstances  produce  the  finest  crops  belonging  to  that  latitude. 

The  present  population  is  over  25,000^  generally  distributed  in  the 
neighborhoods  of  the.moro  promising  mimng  districts. 

MONTANA. 

The  cultivable  lands  of  Montana,  like  the  other  x>ortions  of  the  moun- 
tain country^  consist  of  table  lands,  mountain  8lox)e8,  and  rich  alluvial 
bottom  or  nver  valleys.  The  tablelands,  which  are  very  extensive, 
require  irrigation  in  order  to  realize  their  utmost  production,  and  water 
for  this  purpose  is  convenient  and  plentiful.  Wheat,  rye,  oats,  barley, 
&C..  yield  abundantly.  Cattle  and  Bhfiep  can  be  kept  nearly  all  winter 
witnout  other  jfeed  than  they  can  obtain  from  the  natural  pasturage. 

Hie  surveyor  general  of  the  Territory  estimates  that  fiilly  one-third 
of  tbe  territorial  area  is  susceptible  of  cultivation,  5,760,000  of  which 
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are  valley  lands.  He  refers  to  the  fiebct  tiiat  the  Jesuits,  in  oommeoGing 
to  cultivate  the  soil  in  the  Bitter  Root  Valley,  about  twenty-five  yeais 
ago,  could  raise  scarcely  anything;  but  continued  exx>erim6nt  devdoped 
the  proper  course  to  be  pursued,  and  the  grounds  in  that  region,  which 
at  one  time  refused  to  yield,  are  now  prolific  with  splendid  crops,  the 
incoming  settlers  having  profited  by  the  experience  of  their  predeceaaon. 
The  yield  of  wheat  throughout  the  Territory  is  up  to  the  average  per 
acre  of  any  other  State  or  Territory. 

Timber  is  abundant  on  the  mountains.  Wood  sufficient  for  fencing 
purposes  and  for  fuel  may  be  obtained  on  much  of  the  tillable  lands. 
Oraiiite,  limestone,  slate,  and  fire-clay  exist  in  abundance  Brown  coal, 
or  lignite,  is-  found  in  great  quantity  on  the  banks  of  the  Missouri  and 
Yellowstone  Eivers. 

WYOMING. 

This  Territory  is  a  rectangular  tract  recently  detached  firom  the  Terri- 
tory of  Dakota.  It  extends  firom  the  forty-first  to  the  forty-fifth  degree 
of  latitude  north  and  south,  and  from  the  twenty-seventh  to  the  thuly- 
third  meridian  of  longitude  east  and  west,  with  a  sort  of  pan-handle  pro- 
jecting from  its  northwest  comer  and  extending  along  the  mountain 
ranges  almost  to  the  thirty-sixth  degree  of  longitude. 

T^e  public  surveys  have  not  been  commenced  in  the  Territoiy,  and 
reliable  information  in  regard  to  the  character  of  its  public  Uuids  \b  lim- 
ited. The  general  features  of  the  Territory  wiU  donbUess  be  fomid  to 
correspond  in  the  main  with  those  of  Montana  and  Golontdo. 

UTAH. 

The  Territory  of  Utah  was  oot  created  a  land  district  until  Jnlj  16^ 
1868,  and  no  public  lands  there£3re  have  been  sold.  The  survey^  land& 
however,  amount  to  something  over  two  millions  and  a  half  acres,  ana 
surveying  operations  have  been  resumed,  inclading  the  regions  where 
actual  settlements  have  been  made. 

The  completion  of  the  Union  Pi:cific  railroad,  which  passes  throng 
the  Territory,  has  given  an  unwonted  impetus  to  QetUement  here  as  in 
the  other  new  States  and  Territories  which  it  traverses.  Utah,  th^  a 
much  larger  political  division  than  at  present,  was  first  settled  ii 
the  year  1847  by  the  Mormons,  who  ha\*e  demonstrated  that  agriculton 
can  be  made  in  that  region  a  very  remimerative  pursuit,  and  tiiat  die 
parched  mountain  valleys  may  be  made  by  artificial  means  to  ^^bioasoia 
as  the  rose."  By  means  of  irrigating  equals,  the  cereals,  espedaUf 
wheat,  oats,  and  barley,  yield  from  fifty  to  sLity  bushels  per  acrej  whea^ 
has  produced  even  as  high  as  ninety  bushek\  to  the  acre,  and  a  caae  is 
given  where,  in  the  vicinity  of  Great  Salt  L^ke,  three  and  a  half  acres 
of  land  produced  a  hundred  and  eighty  bushels  of  wheat  from  a  single 
bushel  of  seed.  In  the  southwestern  valleys  of  the  Territory,  cotton,  ; 
sorghum,  and  com  are  raised  with  success.  Garden  vegetables  suid  a 
great  variety  of  large  and  small  fruits  :^ield  abundantly.  The  settle' 
ments  for  the  most  part  are  along  the  Wasatch  Mountains,  on  the  we* 
em  slope,  from  the  northem  to  the  southem  limits  of  the  Territo»» 
wherever  water  is  easily  obtainable  for  purposes  of  irrigation  along  tie 
allavial  bolt,  which  varies  in  width  from  one  mile  to  t^w. 

Large  qoantities  of  cotton  are  raised  on  the  Bio  Vfrg-en  and  Colorado^ 
and  grazing  and  wool-growing  are  successfrilly  carried  on  along  the 
lieadwaters  of  the^  Green  JEtiver.    There  are  cotton,  wooieni  gmt,  and 
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saw  mills  in  the  Territory.  It  is  stated  that  experiments  in  raising  flax, 
and  the  mulberry  tree,  and  in  rearing  the  siUc-worm,  have  been  suc- 
cessful. 

The  Commissioner  of  the  Oeneral  Land  Office,  in  his  report  for  1868, 
says  that  valuable  tracts,  either  for  grazing  or  farming  purposes,  remain 
mioccupied,  and  calls  attention  to  the  advantages  of  settlement  here: 
"Aside  from  centrality  of  position,  may  be  mentioned  the  existence  of 
flouring  mills,  manufacturing  establishments,  shops,  stores,  and  markets 
in  every  important  locality,  with  supplies  of  horses,  mules,  and  improved 
breeds  of  cattle,  sheep,  and  hogs,  thus  flimishing  to  immigrants  many 
facilities  not  found  in  less  popidous  sections.'' 

The  population  of  the  Territory  is  estimated  at  120,000. 

'        HOMESTEADS  XJTn)EB  ACT  OP  CONGEESS. 

By  act  of  Congress,  approved  June  21, 1866,  the  public  lands  lying  in 
the  States  of  Alabama,  Mississippi,  Louisiana,  Arkansas,  and  Florida, 
are  open  only  to  settlement  as  homesteads  according  to  provisions  of 
former  enactments  relating  thereto;  with  the  restriction,  however,  that 
antil  the  expiration  of  two  years  from  and  after  the  passage  of  the  act 
no  entry  should  be  made  for  more  than  a  half-quarter  of  Sk  section,  or 
eighty  acres.  The  object  in  the  main,  perhaps,  was  to  encourage  the 
^eedmen  to  occupy  these  vacant  lands.  During  the  fiscal  ye^,r  endhig 
Jnne  30, 18G8,  520,077  acres  were  taken  up  under  the  provisions  of  the 
^t,  and  in  the  year  preceding  an  aggregate  of  264,480  acres.  There 
jet  remain  undisposed  of  in  those  States  6,790,006  acres  in  Alabama, 
11,574,430  in  Arkansas,  17,424,438  in  Florida,  6,582,841  in  Louisiana, 
and  4,828,069  in  Mississippi. 

It  must  not  be  supposed  that  because  these  are  comparatively  old 
States,  the  best  lands  have  been  taken  up.  WhUe  it  is  perhaps  difficult, 
if  not  altogether  impossible^  to  secure  lands  in  the  vicinity  of  cities,  or 
large  towns,  or  in  near  proxmiity  to  present  lines  of  commercial  commu- 
oiieation,  very  desirable  tracts  may  be  obtained  in  sections  not  remote. 
^Moreover,  the  construction  of  railroads  in  that  part  of  the  country  prom- 
ises to  be  undertaken  with  an  energy  commensurate  with  their  import- 
ance in  the  development  of  the  rich  regions  now  lying  fallow  on  account 
«f  distance  from  leading  markets.  What  the  iron  rail  has  done  for  the 
^plains  and  prairies  and  outlying  regions  of  the  West  and  further  North,  it 
:siay  confidently  be  expected  to  do  for  the  South,  with  its  wealth  of  soil, 
^nbrious  climate,  inviting  natural  scenery,  and  affluent  products.  The 
€fa  of  substantial  progress  for  the  South  may  indeed  be  said  to  have 
^sommenced  with  the  termination  of  the  war,  which,  obliterating  the 
^stem  of  compulsory  labor,  and  the  monopoly  of  production  by  great 
landed  proprietors,  opened  up  the  avenues  of  competition  to  all  classes 
«f  citizens.  The  division  of  lands  into  smaller  tracts  has  promoted  a 
Acre  systematic  and  thorough,  and  consequently  more  profitable  mode 
^f  farming  and  planting.  Evidences  of  a  highly  remunerative  produc- 
tion must  attract  that  inmiigration  which  is  the  invigorating  lif^  of 
States.  The  characteristics  of  soil,  climate,  and  productions  of  the 
Xomestead  land  States  of  the  South  are  so  nearly  similar,  and  are  so 
f:enerally  understood,  that  it  is  not  necessary  to  speak  of  them  respect- 
ively at  any  length., 

Mississippi,  Alabama,  Georgia,  and  Louisiana  are  the  leading  cotton- 
producing  States  of  the  Union.  They  each  possess  remarkable  agri- 
cultural and  economic  advantages.  The  soil,  fertile  and  varied^  pro- 
daces  the  principal  cereals  and  a  variety  of  fruits  and  vegetables,  in 
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addition  to  cotton,  sugar,  tobacoo,  and  rice,  ^^umeroos  streams,  U 
and  bayous  afford  easy  means  of  intercommunication.  Timber 
superior  kind  for  building  purposes  and  for  fuel  is  abundant  The  | 
success  which  has  attended  experiments  in  the  gro^nng  of  mull 
tre#s  and  the  rearing  of  silk-worms  augurs  the  introduction  into  t 
States  of  that  important  branch  of  industry. 

Alabama  furnishes  superior  grazing  lands  in  the  northern  disti 
and,  in  that  section,  a  soil  well  adapted  to  the  cultivation  of  wheat,  m 
rye,  oats,  &c.  In  this  State  coal,  iron,  and  valuable  minerals  exi 
considerable  quantities.  During  the  Hscal  year  ending  June  30,  J 
124,085  acres  were  taken  up  under  the  homestead  act  of  1866.  Ii 
same  time  102,824  acres  were  entered  by  homestead  settlers  in  Mi 

sippi.  • 

In  the  lower  i>ortion  of  Louisiana  there  are  fertile  prairies  which  ] 
good  crops  of  wheat,  barley,  and  Indian  corn,  some  cereals  yielding 
crops  annually.  There  are  50,000  acres  of  swamp  land  in  this  State  w 
may  be  reclaimed  by  drainage  and  embankments,  accounted  as  pro 
tive  as  any  within  its  boundaries.  There  are  6,500,000  acres  of  rail 
lands  in  Louisiana,  which  may  be  bought  at  low  rates. 

The  finits  of  the  tropics  flourish  luxuriantly  on  the  soil  of  Florida, 
rich  alluvia}  bottoms  produce  large  crops  of  sugar  and  rice.  It  has  1 
said  that  the  area  in  this  State  suitable  fox  the  culture  of  cotton  is  ai 
sufficient  to  supply  the  demands  of  the  United  States  for  that  commoi 
Possessing  a  coast  lino  of  one  thousand  miles,  it  furnishes  from  its  d 
forests  ship-building  timber  of  good  quality.  Public  land  in  great  i^ 
dance  may  be  had  in  the  State.  Bapid  settlement  along  &e  coa 
being  made  by  persons  intent  upon  the  culture  of  fruits.  Florida, ' 
an  area  of  over  59,000  square  miles,  has  a  population  estimated 
little  over  160,000. 

Arkansas  is  divided  into  two  sections  by  the  Ozark  Mountains.  TV 
that  region  lying  upon  the  north  possesses  a  climate  and  furnishes 
ductions  analogous  to  those  of  the  northern  States,  that  lying  upon 
south  displays  the  general  characteristics  of  the  cotton  States.  The  st 
productions  of  the  State  are  Indian  com,  cotton,  and  live  stock,  and 
siderable  crops  of  wheat,  oats,  and  tobacco.  The  White  River  Vall( 
sought  by  those  who  cultivate  the  cereals  and  raise  herds.  To  the  ^ 
of  the  great  forests  of  the  Arkansas  is  ^^  one  of  the  most  productivi 
gions  on  the  continent  for  com,  cotton,  and  tobacco."  In  the  valle 
the  Bed  Biver  cotton  is  the  staple  proauct.  The  valley  of  the  Ouac 
is  extremely  fertile  and  inviting,  llie  valley  of  the  Mississippi  is,  for 
most  part,  low  and  marshy,  and  subject  in  places  to  inundation.  H 
lands,  however,  will  be  eventually  reclaimed  by  drainage^  and  the 
tection  of  leveeis,  since  Congress  has  given  to  States  the  control  of  e 
tracts. 

MANNER  OF  AOQUIBINa  TITLE  TO  PUBLIC  LANDS. 

The  following  directions  for  acquiring  title  to  the  public  lands 
communicated  by  the  Commissioner  of  the  General  Land  Office : 

There  are  two  classes  of  public  lands ;  ^e  one  class  at  $1  25  per  s 
which  is  designated  as  tntntmiem,  and  the  other  at  $2  50  per  acn 
double  minimum^ 

Title  may  be  acquired  by  purchase,  at  public  sale,  or  by  ordii 
**  private  entry,''  and  by  virtue  of  the  pre-emption  and  homestead  1 

1.  At  public  sale,  where  lands  are  "  offered''  at  public  auction  to 
highest  bidder,  either  pursuant  to  proclamation  by  the  Predden 
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public  notice  given  in  accordance  with  directions  from  the  General  Land 
Office, 

2,  By  private  entry  or  location.  The  lands  of  this  class  liable  to  dis- 
posal are  those  which  have  been  oflfered  at  public  sale,  and  thereafter 
remain  unsold,  and  which  have  not  been  subsequently  reserved,  or  otiier- 
wise  withdrawn  from  market.  In  this  class  of  offered  and  unreserved 
public  lands  the  following  steps  may  be  taken  to  acquire  title : 

Cash  purcltases. — The  applicant  must  present  a  written  application  to 
the  register  for  the  district  in  which  the  land  desired  is  situated,  describ- 
mg  the  tract  he  wishes  to  purchase,  giving  its  area.    Thereupon  the 
renter,  if  the  tract  is  vacant,  will  so  certify  to  the  receiver,  statmg  the 
price ;  and  the  applicant  must  then  pay  the  amount  of  the  purchase 
money.  The  receiver  will  then  issue  to  the  purchaser  a  duplicate  receipt, 
and  at  the  close  of  the  month  the  register  and  receiver  will  make  returns 
of  the  sale  to  the  General  Land  Office,  from  whence,  when  the  proceed- 
ings are  found  regular,  a  patent,  or  complete  title,  will  be  issued ;  and 
on  surrender  of  the  duplicate  receipt  such  patent  will  be  delivered,  at 
the  option  of  the  patentee,  either  by  the  Commissioner  at  Washington 
or  by  the  register  at  the  district  land  office. 

Location  mth  warrants, — Application  must  be  made  as  in  cash  cases, 
bat  must  be  accompanied  by  a  warrant  duly  assigned  as  the  considera- 
tion for  the  land ;  yet  where  the  tract  is  $2  50  per  acre,  the  party,  in 
addition  to  the  surrendered  warrant,  must  pay  in  cash  $1  25  per  acre,  as 
the  warrant  is  in  satisfaction  of  only  so  many  acres  at  $1  25  per  acre  as 
are  contained  in  the  tract  located.  A  duplicate  ceitificate  of  location 
will  then  be  furnished  the  party,  to  be  held  until  the  patent  is  delivered, 
as  in  cases  of  cash  sales. 

Agriculturdl  College  Scrip. — This  scrip  is  applicable  to  lands  not  min- 
trdlj  which  may  be  subject  to  private  entry  at  $1  25  per  acre,  yet  is  re- 
stricted to  a  technical  "  quarter  section  f  that  is,  lands  embraced  by  the 
quarter  section  lines  indicated  on  the  official  plats  of  survey,  or  it  may 
be  located  on  a  part  of  a  ^'  quarter  section,"  where  such  part  is  taken  as  in 
foil  for  a  quarter;  but  it  cannot  be  applied  to  different  subdivisions  to 
make  an  area  equivalent  to  a  quarter  section.  The  manner  of  preced- 
ing to  acquire  title  with  this  class  of  paper  is  the  same  as  in  cash  and 
warrant  cases,  the  fees  to  be  paid  being  the  same  as  on  warrants.  The 
location  of  this  scrip  is  restricted  to  three  sections  in  each  township  of 
land. 

Pre-emptions  to  tlie  extent  of  one  quarter  section. — ^These  may  be  made 
under  the  general  pre-emption  laws,  upon  "  offered  "  and  "  unoffered  " 
land ;  and  in  certain  States  and  Territories  west  of  the  Mississippi,  in- 
clnding  that  part  of  IMinnesota  east  of  the  river,  may  have  legal  incep- 
tion by  actual  settlement  upon  unsurceyed  land,  although  in  such  cases 
no  definitive  proceedings  can  be  had  as  to  the  completion  of  title  until 
after  the  surveys  are  officially  returned  to  the  district  land  office. 

The  act  of  March  3, 1853,  extends  the  i)re-emption  for  one  quarter,  or 
one  hundred  and  sixty  acres,  at  $2  50  per  acre  to  every  "  alternate" 
United  States  or  reserved  section  along  the  line  of  railroads. 

The  act  of  March  27, 1854,  protects  the  right  of  settlers  on  sections 
along  the  line  of  raUroads  where  settlement  existed  prior  to  withdrawal, 
and  in  such  cases  allows  the  tract  to  be  taken  by  pre-emption  at  §1  25 
per  acre. 

Where  the  tract  is  ^^  offered^  the  party  must  file  with  the  district  laud 
office  his  declaratory  statement  as  to  the  fact  of  his  settlement  within 
thirty  days  from  the  date  of  said  settlement,  and  within  one  year  from 
that  date,  must  appear  before  the  register  and  receiver  and  make  proof  of 
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his  actaaJ  residence  on  and  cultivation  of  the  tract,  and  seonre  the  same 
by  paying  cash,  or  by  filing  warrant  duly  assigned  to  the  pre-emptor. 

Where  the  tract  has  been  surveyed  and  not  offered  at  public  sale,  thi 
claimant  must  file  within  three  months  from  date  of  settlement,  and  maki 
proof  and  payment  before  the  day  designated  in  the  President's  procla 
mation  for  offering  the  lands  at  public  sale.  Should  the  settler  in  dtbei 
of  the  aforesaid  cases  die  before  establishing  his  claim  within  the  period 
limited  by  law,  the  title  may  be  perfected  by  the  executor,  administrator, 
or  one  of  the  heirs,  by  making  the  requisite  proof  of  settlement  and  pay- 
ing for  the  land;  the  entry  to  be  made  in  the  name  of  "the  heirs" of 
the  deceased  settler,  and  the  patent  will  be  issued  accordingly. 

In  those  States  and  Territories  in  which  settlements  are  authorized  by 
law  on  unsurveyed  land,  the  claimant  must  file  notice  of  settlement  within 
three  months  after  the  receipt  of  the  township  plat  of  survey  at  the  dis- 
trict land  office,  and  make  proof  and  payment  as  required  in  the  case  of 
tracts  which  have  been  surveyed  and  not  offered  at  public  sale. 

Homestead  lands. — The  original  homestead  act  of  May  20, 1862,  gives 
to  every  citizen,  and  to  those  who  have  declared  their  intentions  to 
become  such,  the  right  to  a  homestead  on  surveyed  lands.  This  is  con- 
ceded to  the  extent  of  one  quarter  section,  or  IGO  acres,  held  at  $1  25 
per  acre,  or  eighty  acres  at  $2  50  per  acre,  in  any  organized  district  em- 
bracing surveyed  public  lands.  To  obtain  homesteads  the  party  must, 
in  connection  with  his  application,  make  an  affidavit  before  the  register 
or  receiver  that  he  is  over  the  age  of  twenty-one,  or  the  head  of  a 
family ;  that  he  is  a  citizen  of  the  United  States,  or  has  declared  hu 
intention  to  become  such,  and  that  the  entry  is  made  for  Ins  exclusive 
use  and  benefit,  and  for  actual  settlement  and  cultivation.  Where  the 
applicant  is  prevented  by  reason  of  bodily  infirmity,  distance,  or  other 

Sood  cause,  bom  personad  attendance  at  the  district  land  office,  the  affi- 
avit  may  be  made  before  the  clerk  of  the  court  for  the  county  witliin 
which  the  party  is  an  actual  resident. 

The  amendatory  aet  of  March,  1804,  relaxes  the  requirements  of  per- 
sonal attendance  at  the  district  office  to  persons  in  the  military  or 
naval  service,  where  the  party's  family  or  some  member  is  reading  on 
the  land  that  it  is  desired  to  enter,  and  upon  which  a  bona  fide  impioTe- 
ment  and  cultivation  has  been  made.  In  such  cases  the  said  act  of  1864 
allows  the  beneficiary  to  make  the  affidavit  before  the  officer  command- 
ing in  the  branch  of  service  in  which  he  may  be  engaged,  and  the  same 
may  be  filed  by  the  wife  or  other  representative  of  the  absentee  with  the 
register,  together  with  the  homestead  application.  His  claim  in  that 
case  will  become  effective  from  the  date  of  fiUng,  provided  the  required 
fee  and  commissions  accompany  the  same ;  but  immediately  upon  his 
discharge  he  must  enter  upon  the  land  and  make  it  his  bona  f4e  home, 
as  required  by  the  original  act  of  May  20, 1862. 

For  homestead  entries  on  surveyed  lands  in  Michigan,  Wisconsbi 
Iowa,  Missouri,  Minnesota,  Kansas,  Nebraska,  Dakota,  Alabama,  Missis- 
sippi, Louisiana,  Arkansas,  and  Florida,  the  total  commissions  and  fees 
to  be  paid  on  minimum  lands  are  as  follows:  On  IGO  acres,  818:  on 80 
acres,  $9;  on  40  acres,  $7;  on  double  minimum  lands,  80  acres.  $18;  4J 
acres,  $9.  On  surveyed  lands  in  California,  Nevada,  Oregon,  Colorado 
New  Mexico,  Washington,  Arizona,  Idaho,  and  Montana,  the  eonuB* 
sions  and  fees  are  as  follows:  On  minimum  lands,  160  acres,  $22;  8>. 
acres,  $11;  40  acres,  $8;  on  double  minimum  lands,  80  acies,  $22;  40 
acres,  $11.  By  the  act  of  21st  June,  1866,  the  public  lands  of  AliOMfflij 
Mississippi,  Louisiana,  Arkansas,  and  Florida,  are  subject  to  dispom 
under  the  provisions  of  the  homestead  laws  only. 
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Upon  faitlifol  observance  of  the  law  in  regard  to  settlement  and  culti 
vation  for  the  continuous  term  of  five  years,  and  at  the  expiration  oi 
that  time,  or  within  two  years  thereafter,  upon  proper  proof  to  the  satis- 
faction or  the  land  officers,  and  payment  to  the  receiver,  the  register  wiU 
issue  his  certificate  and  make  proper  return  to  the  General  Land  Office 
as  the  basis  of  a  patent  or  complete  title  for  the  homestead.  In  making 
final  proof  it  is  indispensable,  under  the  statute,  that  the  homestead 
party  shall  appear  in  person  at  the  district  land  office,  and  there  make 
the  affidavit  required  of  him  by  law  in  support  of  his  claim.  Where, 
from  physical  disability,  distance,  or  other  good  cause,  the  witnesses  of 
said  party  cannot  attend  in  person  at  the  district  land  office,  their  testi- 
mony in  support  of  the  claim  may  be  taken  where  they  reside  before  an 
officer  authorized  by  law  to  administer  oaths.  Their  testimony  must 
state  satisfactorily  the  reason  of  inability  to  attend  the  district  office: 
and  the  credibility  and  responsibility  of  the  witnesses  must  bo  certified 
by  the  officiating  magistrate,  whose  official  character  must  be  certified 
mider  seal.  Where  a  homestead  settler  dies  before  the  consummation 
of  his  claim,  the  heirs  may  continue  the  settlement  and  cultivation,  and 
obtain  title  upon  requisite  proof  at  the  proper  time.  Where  botn  pa- 
rents die.  leaving  infant  heirs,  the  homestead  may  be  sold  for  cash  for  the 
benefit  oi  such  heirs,  and  the  purchaser  will  receive  title  from  the  United 
States. 

The  sale  of  a  homestead  claim  by  the  settler  to  another  party  before 
completion  of  title  is  not  recognized  by  the  General  Land  Office,  and  not 
only  vests  no  title  or  equities  in  the  purchaser,  but  is  prima  facie  evi- 
dence of  abandonment,  and  gives  cause  for  the  cancellation  of  the  clainh 
To  the  government  only  may  a  claim  be  relinquished ;  and  in  such  case 
the  duplicate  receipt  of  the  settler  should  be  surrendered  with  the 
relinquishment  indorsed  thereon;  or  if  the  duplicate  has  been  lost,  that 
fact  should  be  stated  in  the  relinquishment,  duly  signed  and  acknowl- 
edged. 

When  applic<ation  is  made  for  the  cancellation  of  a  homestead  entrv 
on  the  ground  of  abandonment,  the  party  must  file  his  affidavit  with 
the  local  land  officers,  setting  forth  the  facts  on  which  his  allegations 
are  founded,  describing  the  tracts  and  giving  the  name  of  the  settler. 
Upon  this  the  officers  will  set  apart  a  day  for  a  hearing,  giving  all  the 
parties  in  interest  due  notice  of  the  time  and  place  of  trial. 

The  expenses  incident  to  such  contest  must  be  defrayed  by  the  con- 
testant, and  no  entry  of  the  land  can  be  made  until  the  local  officers  have 
received  notice  from  the  General  Land  Office  of  the  cancellation  of  the 
Qitry  covering  the  same.  As  the  law  allows  but  one  homestead  privilege, 
a  settler  relinquishing  or  abandoning  his  claim  cannot  thereafter  make 
a  second  entry.  Where  an  individual  has  made  settlement  on  a  sur- 
veyed tract  and  tiled  his  pre-emption  declaration  therefor,  he  may  change 
his  filing  into  homestead,  yet  such  change  is  inadmissible  where  an 
adverse  right  has  intervened,  but  in  such  cases  the  settler  has  the  privi- 
lege of  iK*rfecting  his  title  under  the  pre-emption  laws.  If  the  home- 
stead settler  does  not  wish  to  remain  five  years  on  his  tract,  the  law  per- 
mits him  to  pay  for  it  with  cash  or  warrants,  upon  making  proof  of  set- 
tlement and  cultivation  from  the  date  of  entry  to  the  time  of  payment. 
There  is  anotherclass  of  homesteads,  designated  as  ^^  adjoining  farm  home- 
steads.'^ In  these  cases  the  law  allows  an  applicant,  owning  and  residingou 
an  original  farm,  to  enter  other  land  lying  contiguous  thereto,  which  shaU 
not,  with  such  farm,  exceed  in  the  aggregate  one  hundred  aoa  sixty  acres. 
Fhus,  for  example,  a  party  owning  or  occupying  eighty  acres  may  enter 
nght^  additional  graded  at  $1 25,  or  forty  acres  at  $2  50.    Or  suppose  tlie 
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applicant  to  own  forty  acres,  then  he  may  enter  one  hundred  and  twenty 
acres  graded  at  $1 25,  or  forty  at  $1 25  and  forty  at  $2  50,  if  both  classes 
of  land  should  be  found  contiguous  to  his  original  farm.  In  entries  of 
"adjoining  farms''  the  settler  must  describe,  in  his  affidavit,  the  tract  he 
owns  and  is  settled  upon  as  his  original  farm.  Actual  residence  on  the 
tract  entered  as  an  adjoining  farm  is  not  required,  but  6a;wi^^improT6- 
ment  and  cultivation  of  it  must  be  shown  for  the  period  required  by  the 
statute. 

Lands  obtained  under  the  homestead  laws  are  exempted  from  liahilitj 
for  debts  contracted  prior  to  the  issuing  of  patents  therefor. 

Pre-emptors,  in  all  organized  districts  where  surveys  have  been  made, 
can  pay  for  their  tracts  either  in  cash  or  with  warrants,  except  as  to 
double  minimum  or  $2  50  lands,  within  the  lateral  limits  of  railroad 
grants,  it  being  required  for  the  double  minimum  tracts  that  the  war- 
rant shaU  be  taken  as  half  the  consideration,  and  the  residue  be  paid  in 
money. 

UNITED  STATES   LAND  OFFICES. 

The  following  list  shows  the  location  of  the  land  offices  of  the  United  • 
States,  in  the  respective  public  land  States  and  Temtories : 

Ohio. — ChiUicothe. 

IndiaTUi. — ^Indianapolis. 

Illinois, — Springfield. 

Missouri, — ^Boonville,  Ironton,  Springfield. 

Alabama. — Mobile,  Huntsville,  Montgomery. 

Mississippi, — Jackson. 

Louisiana. — New  Orleans,  Monroe,  Natchitoches. 

Florida, — Tallahassee. 

.ArJcamas. — Little  Eock,  Washington,  Clarksville. 

Michigan, — Detroit,  East  Saginaw,  Ionia,  Marquette,  Traverse  City. 

Joira.-^Defl  Moines,  Council  Bluffis,  Fort  Dodge,  Sioux  City. 

Wisconsin. — ^IVIenasha,  Falls  of  St.  Croix,  Stevens's  Point,  La  Crosse, 
Baj^eld,  Earn  Claire. 

N^evada. — Carson  City,  Austin,  Belmont,  Aurora. 

California. — Sail  Francisco,  Marj  sville,  Humboldt,  Stockton,  VisaUa, 
Sacramento. 

Washington  Territory. — Olympia,  Vancouver. 

Minnesota. — Taylor's  Falls,  St.  Cloud,  Winnebago  City,  St.  Peters, 
Greenleaf,  Duiuth,  Alexandria. 

Oregon, — ^Oregon  City,  Roseburg,  Le  Grand. 

Kansas. — Topeka,  Junction  City,  Humboldt. 

I^elrasJca. — Omaha  City,  Beatrice,  Lincoln,  Dakota  City. 

J^ew  Mexico  Territory. — Santa  Fe. 

Dakota  Territory. — Vermillion. 

Colorado  Territory.— Denver  City,  Fair  Play,  Central  City, 

Idaho  Territory.-i-BoiHe  City,  Lewiston. 

Montana  Territory. — Helena. 

Arizona  Territory.— Prescoti. 

Utah  Territory.— Bait  Lake  City. 
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EXTENT  OP  THE  PUBLIC  LANDS. 

showing  the  area  in  acres  of  the  several  ptiblio  land  States  and  Territories,  the 
sold  and  entered  under  homestead  laws,  and  the  number  of  acres  disposed  of  in  each. 


md  Territories. 

Area  in  acres. 

Quantity  sold. 

Entered  tinder 
homestead  laws. 

Surveyed  and 
nnimrvoyed,  re- 
maining nnsold 
and  nnappropri- 
ated,  Jane  Sikh, 
1868. 

32, 462, 08a  00 
33, 406, 79a  00 

120,947,840.00 
37,931,520.00 
35,463,400.00 
21,637,760.00 
35,288,800.00 
68,O43.S8a00 
26,461,440.00 
36,128,640.00 
53,459.840.00 
30, 179, 84a  00 
41,884,000.00 
48,636,80a00 
71,737,600.00 
25,576  96a  00 
60,975,36U.00 
34,511,360.00 

369,529,600.00 
72, 906, 24a  00 
66,8S0,00a00 
96,596,128.00 

55,288,  leaoo 

44,154,240.00 
92,016,640.00 
77,568,640.00 
54, 065, 04a  20 
44,796,160.00 
62,645,068.80 

17,788,665.12 

8,235,660.08 

1,198,874.41 

1,832,431.40 

19,879,40aflr7 

16,122,244.78 

11,587,240.39 

844, 97a  98 

5,720,309.75 

18, 865, 56a  18 

8,127,314.18 

12,201,037.03 

80,800,863.19 

855,83&58 

60,403.35 

18,805,888.19 

838,064.39 

9,819,825.39 

171,944.24 
936, 44a  90 
8(.8, 321. 76 
228, 128. 67 
873.03 

6.790,99C17 

11, 574, 43a  18 

^     104,5.38.420.30 

17, 424, 438. 19 

48167 

1,92a  00 

962,954.05 

7^.458.87 

4,659.59 

1,171,739.11 

9, 439, 75a  64 

121, 7ia  15 

863,992.83 

1,033,171.98 

11,654.54 

5,777.57 

307,269.96 

779^372.10 

9,902,588.06 
^795. 58a  84 

6,  582, 841. 54 
4.61107&86 

36.534. 11&  75 

L.... 

4, 828, 069. 11 
1. 483. 715. 22 

41, 624, 12a  40 
67, 085, 697. 12 

9oaoo 

52,518,01138 
9,258,687.33 
369,  5-29, 600. 00 
68, 855, 890. 00 
62, 814, 254, 86 
90, 986, 44a  99 
S8.150,80a49 
44,154,840.00 
86,904,969.07 
70,705,51&00 

48,976,  staao 

41,66^717.S 
59. 164.  toy.  80 

x^haae 

rritory 

erritory 

69,191.65 

18,292.44 

2,78161 

125,758.49 

191,  IXi.  01 

6,337.90 

ritory 

itory 

ritory 

arritory 

35.93 

torr 

CflRitory.. 

178,895.92 

846,553.89 

I 

'1,834,998,400.00 

155,036,004.45 

9,465^355.06 

1,405, 366, 67a  93 

THE  STATE  REPORTS  OF  AGRICULTURE. 


Annual  reports  of  agriculture  for  the  year  1867,  have  been  rec 
&om  the  States  of  Maine,  Massachusetts,  New  York,  Michigan, 
Indiana,  Iowa,  and  Missouri,  embracing  all  the  volumes  issued  by 
agricultural  societies  or  State  boards  of  agriculture,  during  the 
so  &T  as  known  to  this  Department.  While  it  is  impracticable  to  i 
duce«  even  in  the  most  concise  form,  the  entire  contents  of  these 
pubhcations,  a  brief  digest  of  the  more  important  features  of  ea 
herewith  presented,  though  m  some  instances  the  suggestions  of 
vidual  contributors  may  not  merit  the  fullest  indorsement.  Pra 
results  are  of  more  value  to  the  fiEirmer  than  detailed  theories  or  8 
lations;  hence,  in  gleaning  from  these  several  volumea,  more  attc 
has  been  given  to  the  statements  of  facts — the  results  of  actual  e: 
ment— th^ui  to  the  lengthy  essays;  while  the  reproductions  from 
and  from  foreign  perioiUcals  have  been  passed  over  entirely. 

j 

THE  APPLE  OBOHAEDS  OF  NEW  EKGLAin). 

tn  a  paper  read  before  the  State  Board  of  Agriculture  by  C 
Chamberlain,  it  is  stated  that  New  England  soil  once  sustained  the 
tree  to  a  vigorous  old  age,  but  that  farmers,  relying  too  much  o 
permanence  of  existing  orchards,  and  taking  no  note  of  climatic  ch 
induced  by  tiie  removal  of  forests,  have  suffered  this  interest  to 
away  to  an  alarming  degree.  A  few  individuals  saw  the  error  in 
and  gave  the  note  of  war;ping,  which  had  some  effect;  but  the 
winter  ten  years  ago,  by  laying  waste  the  labors  of  many  orchar 
discouraged  general  effort  and  caused  a  rapid  decline  in  produ 
That  the  climate  has  changed  since  the  first  orchards  were  plant 
the  narrow  clearings  of  the  forest  is  understood,  and  also  that  the 
of  the  orchard  fanus  differ  in  their  constituent  elements  from 
primitive  condition ;  and  that  destructive  insects  have  greatly  multi 
is  equally  certain;  but,  with  a  growing  conception  of  these  negative 
ences,  there  now  appears  to  be  an  increasing  inquiry  for  nursery 
Nurseries  seem  to  have  declined  as  rapidly  as  orchards,  however,  a 
many  sections  none  exist. 

The  writer  advises  farmers  to  return  to  the  practice  of  raising 
own  apple  treeSj  as  worth  much  more  than  when  grown  at  s 
tance  fit)m  the  mrm.  Any  family  may  save  seeds  enough  from 
apples  to  plant  thickly  in  the  garden,  in  the  spring,  at  least  one  i 
rod  long.  When  grown  one  or  two  years  these  trees  should  be  t 
planted,  at  intervals  of  one  foot,  in  rows  three  feet  apart.  The  t 
planting  is  best  done  by  taking  them  up  in  the  autumn,  and  packin 
roots  in  earth  in  the  cellar.  They  may  be  grafted  at  any  time  d 
the  winter,  and  reset  in  the  spring,  or  they  may  be  reset  when  lift 
fiall  or  spring,  and  budded  or  grafted  the  following  year ;  or  thej 
be  allowed  to  go  to  the  orchard  as  seedlings,  and  sudi  oiily  be  gi 
subsequently  in  the  branches  as  produce  inferior  fruit.  No  one  si 
attempt  to  raise  an  orchard  until  he  is  ready  to  give  his  trees  sucb 
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US  is  requisite  for  the  production  of  a  crop  of  com  or  potatoes^  as  the 
apple  tree  must  have  care  in  all  its  stages  from  the  seed  to  the  mature 
tree.  , 

The  successful  efforts  of  a  gentleman  in  one  of  the  eastern  counties 
of  Maine,  in  apple  tree  culture,  pitictically  illustrates  the  possibility  of 
reviving  the  earlier  interest  and  results  in  orchards  in  that  section  of 
the  Union.  The  soil  of  the  orchard  referred  to  was  naturally  very  poor 
and  thin,  being  composed  of  a  coarse,  cold^  and  loamy  gravel,  lying  on 
a  Kght  pan  inclined  to  c,lay,  and  fuU  of  schistose  stones.  Six  or  seven 
acres  were  underdrained,  four  and  a  half  feet  deep.  Three  experiments 
were  tried  in  planting  the  trees.  In  No.  1  the  holes  were  dug  eight  feet 
m  diameter  and  twenty  inches  deep,  and  filled  with  alluvial  soil  taken 
&om  a  low  island  in  the  river.  In  tJie  holes  thus  prepared  one  hundred 
trees  were  planted,  twenty  feet  apart.  In  No.  2  the  land  was  plowed  in 
ridges  twenty  feet  wide,  the  dead  furrow  coming  where  the  rows  were 
to  stand.  An  ox-scraper  eight  feet  long  was  passed  across  these  ridges, 
and  the  contents  dropped  in  each  dead  furrow,  returning  in  the  same 
line,  drawing  the  other  side  in.  These  cavities  were  then  plowed  and 
scraped  a  second  time,  and  an  ox-cart  load  of  black-ash  swamp  mud  and 
about  one  bushel  of  slacked  lime,  well  mixed,  put  into  the  holes.  Some 
rich  top  soil  was  mixed  with  this  deposit,  and  one  hundred  trees  planted 
in  the  soil,  when  the  field  was  plowed  level.  In  No.  3  an  acre  was  se- 
lected which  had  been  cultivated  with  potatoes,  com,  &c.,  and  about  one 
hundred  ox-cart  loads  of  muck  and  lime  and  about  thirty  loads  of 
manure  were  spread  upon  it  A  road-plow  was  then  drawn  through  the 
land  twenty  inches  deep.  The  following  spring,  the  stones  having  been 
removed,  the  land  was  again  manured,  and  plowed  six  inches  deep,  and 
one  hundred  trees  planted  upon  it,  not  in  it,  the  holes  being  not  more 
tbun  three  or  four  inches  deep.  The  land  has  since  been  drassed  with 
mack,  three-fourths  of  a  cord  to  each  twenty  feet  square,  though  not  all 
at  onoe,  and  the  soil  has  been  kept  under  cultivation.  The  o&er  trees 
were  planted  in  the  ordinary  method.  The  best  trees  are  on  field  No.  3, 
on  the  deep  plowing.  Most  of  them  have  been  planted  since  1857,  many 
of  them  since  the  spring  of  1860.  This  season  more  than  150  barrels  of 
apples  were  gathered  by  hand^  and  100  bushels  of  cider  apples  picked 
np,  the  land  at  the  same  time  yielding  a  large  quantity  of  small  crops — 
oO  bushels  of  barley  and  about  800  bushels  of  potatoes.  The  gentle- 
man referred  to  concludes  that  the  same  variety  of  scions  will  not  grow 
in  all  trees;  that  a  tree  may  be  planted  upon  any  soU,  even  a  stiff  blue 
clay,  and  be  made  to  grow  and  do  well ;  that  all  soils  holding  or  retain- 
ing water  must  be  underdrained,  and  if  clay  the  drains  must  be  under 
the  trees ;  that  a  tree  must  be  fed  with  those  elements  constituting  its 
substance,  and  that  such  are  contained  largely  in  the  muck  upon  wnich 
liard  wood  is  growing,  mixed  with  ashes;  that  the  great  enemy  in  our 
orchards  is  grass,  which  must  not  be  permitted  to  grow  in  tlie  same  field 
with  the  trees ;  and  that  the  orchard,  at  least  in  the  region  referred  to, 
Bhonld  be  kept  ih  constant  cultivation.  These  observations  do  not  apply 
to  trees  standing  upon  rock  maple  land. 

PBODUCTS  AND  VAEIETIES  OF  FBUIT. 

Apples. — Joseph  H.  Smiley,  of  Yassalborough,  has  about  one  and 
five-eighths  acre  in  orchard,  raised  firom  the  seed  and  grafted  principally 
with  the  Baldwin,  Greening,  and  Tolman's  Sweeting.  About  140  trees 
have  been  in  bearing  several  years,  the  remainder  just  commencing  to 
bear.    His  crop  in  1863  was  106  barrels,  sold  for  $266 ;  in  1864,  60  bar- 
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rels,  sold  for  $162  5  in  1865, 104  barrels,  sold  for  $616 ;  in  1866. 160  bar- 
rels,  sold  for  $667  5  each  year  reserving  six  or  eight  barrels  for  family 
use,  not  included  above.  Land  formerly  pasture ;  broken  up  in  1848, 
and  planted  with  com  and  potatoes,  the  trees  being  set  the  following 
spring.  The  orchard  was  planted  and  sown  to  grain  alternately  for  ai 
or  seven  years,  and  then  seeded  to  clover ;  since  that  time  it  has  been  pas- 
tured with  sheep,  the  trees  being  protected  with  stakes  and  laths.  • 

Ja<;ob  Pope^  of  Manchester,  sold  from  his  orchard  of  sixteen  acres 
250  barrels  ot  first  quality  ot  applet  at  $4  to  $4  50  per  barrel ;  thna 
harvesting  over  $1,000  worth  from  a  rough  piece  of  land,  portions  of 
which  had  never  been  plowed,  but  used  for  sheep-grazing.  The  trees 
were  mostly  the  Baldwin,  Eoxbury  Russet,  and  Rhode  Island  Greening. 

Nathan  Foster,  of  Gardiner,  recommends  the  following  list  for  generS 
cultivation  in  that  locality:  Apples — Red  Astraehan,  Sidney  Sveet,' 
Moses  Wood,  American  Summer  Pearmain,  Winthrop  Greening,  Som- 
erset, Holmes's  Sweet,  Gravenstein,  Fameuse,  Tolman's  Sweeting,  Bell- 
flower,  Rhode  Island  Greening,  Northern  Spy.  Pears — ^Doyenne  d'fitf, 
Rostiezer,  Beurr6  d'Amaulis,  Flemish  Beauty,  Nickerson,  Fulton,  Ifoor 
veau  Poiteau,  Belle  Lucrative,  Urbaniste,  Winter  Nelis,  and  Lawrence. 

S.  N.  Taber,  of  Vassalborough,  recommends  the  following  apples  fori 
family  orchard:  Early  Harvest,  Early  Sweet  Bough,  Sops  of  Wine^il- 
liams's  Favorite,  Gravenstein,  Somerset,  Porter,  Queen's,  Starkey,Hnri- 
but,  Rhode  Island  Greening,  Franklin  Sweet,  Sawyer  Sweet,  BaJdwifl, 
Golden  Russet,  Northern  Spy,  Tolman's  Sweeting,  and  Bellflower. 

THE  USE  OP  FEUITS  AND  VEGETABLES. 

Mr.  Chamberlain,  in  a  report  upon  this  subject,  argues  that  health  and  j 
economy  require  more  attention,  on  the  part  of  our  farmers,  to  thepio-  j 
duction  and  use  of  garden  vegetables  and  finits;  and  urges  the  redno-  j 
tion  of  the  consumption  of  meat,  and  a  greater  reliance  upon  the  former  > 
for  the  table^  especially  in  the  warm  season,  not  only  as  a  matter  of] 
health,  but  ot  economy.    The  Idtchen  garden  should  become  a  generdl 
and  an  important  appendage  to  the  farm,  being  made  an  object  d 
annual  and  daily  care.    In  support  of  the  economical  view  it  is  stated 
that  a  growing  animal,  or  a  cow  in  milk,  consumes  daily  of  good  hay  abort 
three  per  cent,  of  its  own  weight ;  that  it  takes  11  pounds  of  milk  ta 
increase  the  weight  of  a  calf  one  pound ;  that  315  pounds  of  potatoes, 
548  pounds  of  beets,  676  pounds  of  turnips,  and  386  pounds  of  carrote 
are  each  equivalent  to  100  i>ounds  of  hay ;  that  an  ox  weighing  1,300 
pounds  will  keep  up  his  weight  upon  about  22  jwunds  of  good  hay  p«f 
day;  but,  put  up  to  fatten,  he  will  require  44  pounds^  upon  which  he 
will  gain  about  two  pounds  per  day.    Substituting  equivalents  for  one- 
half  the  hay,  we  have  69.3  pounds  of  potatoes,  120.4  pounds  of  beet* 
148.7  pounds  of  turnips,  or  84  i)ounds  of  carrots,  added  to  22  pounds  of 
hay  for  daily  feed,  to  i)roduce  two  pounds  of  beef,  live  weight    An  ex- 
perimeut  in  feeding  hogs,  from  Boussingault's  Rural  Economy,  is  givea: 
Four  animals,  each  nine  months  old,  weight  458.2  pounds ;  at  the  end 
of  twenty-one  days  they  weighed  620.8  pounds,  increase  162.6  pounds; 
to  attain  which  they  consumed,  of  barley  151  pounds,  beans  140^ 
pounds,  malt  grainy  440  pounds,  equivalent  in  nutrition  to  1,229  pound* 
of  hay,  or  3,871  pounds  of  potatoes,  so  that  the  quantity  of  nutritive  mat^ 
ter^  represented  by  100  pounds  of  hay,  produced  13.21  pounds  of  K^ 
weight.    Otherwise  exprcssed,  64J  bushels  of  potatoes  produced  KJ2.6 
pounds  of  live  hog.    In  another  experiment,  seven  hogs,  fifteen  months 
old  and  in  good  condition,  were  put  up  to  fatten,  their  weight  being 
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1,691.8  pounds ;  at  the  end  of  104  days  they  had  gained  409.2  pounds ; 
they  consumed  772  pounds  of  barley,  1,042.8  pounds  of  peas,  and  9,604 
pounds  of  i)atatoe^ ;  giving  equivalents,  we  have  26,245  pounds  of  pota- 
toes; the  provender  equivalent  to  100  pounds  of  hay  gave  4.91  pounds 
live  weight,  or  456  bushels  of  potatoes  made  409  pounds  of  live  jwrk.  Mut- 
ton is  fattened  at  a  cost  about  the  same  as  beef.  With  such  proof  of  ex- 
penditure of  vegetables  for  the  production  of  animal  flesh,  the  writer  con- 
cludes that  course  to  be  true  economy  which  leads  us  to  support  ourselves 
on  the  products  of  the  garden,  the  orchard,  and  the  field :  reducing  our 
animal  food  to  its  minimum,  below  which  vital  energy  will  be  lessened, 
^d  our  usefulness  abridged. 

SOUR  KROTJT. 

A  letter  to  the  secretary  upon  the  manufacture  of  sour  krout  gives 
tlie  following  as  the  popular  method  of  preparation  among  the  £out- 
makers  of  Lincoln  County : 

The  outside  and  loose  leaves  should  be  cut  off  aod  the  heads  quartered 
and  thrown  into  a  tub  of  clear  water,  from  which  they  should  be  taken. 
one  piece  or  more  at  a  time,  and  placed  in  a  small  box,  open  at  top  and 
bottouK  and  running  in  the  grooves  of  the  krout  machine,  which  is 
about  four  feet  long,  one  foot  wide,  and  .six  inches  deep.  The  box  runs 
over  three  or  four  knives,  sometimes  made  of  old  scythes,  fixed  diago- 
nally across  the  bottom  of  the  machine.  The  edges  of  the  knives  are 
slightly  raised  above  the  level  of  the  bottom,  and  when  the  box  is  moved 
backward  and  forward  in  the  grooves,  and  pressure  made  with  a  small 
piece  of  board  on  the  cabbage,  the  latter  is  cut  into  thin,  small  slices, 
which  drop  into  the  tub  beneath  the  cutter.  As  the  cabbage  is  cut.  it 
iH  transferred  to  a  cleau'barrel  (a  pork  barrel  is  preferable)  and  pounaed 
with  a  heavy  wooden  mallet.  The  more  closely  it  is  packed  the  better; 
and,  Tvith  care,  from  250  to  300  pounds  of  cabbage  may  be  put  into  a 
barrel  of  40  gallons.  One  pint  of  fine  salt  to  the  barrel  is  sprinkled  with 
the  cabbage  as  it  is  packed  down.  Fo  addition  of  water  is  required. 
Fill  the  barrel  to  a  point  two  inches  from  the  top,  cover  the  krout  witfi 
large  cabbage  leaves,  and  place  over  the  whole  a  wooden  cover  small 
enough  to  be  inserted  within  the  barrel,  where  it  must  be  kept  firmly, 
by  a  heavy  stone,  until  the  process  of  fermentation  is  past.  Place  the 
barrel  witnin  five  or  six  feet  of  the  kitchen  fire,  and  in  a  few  days  fer- 
mentation will  commence,  which  may  be  hastened  by  the  addition  of  a 
little  blood- warm  water;  a  frothy  scum  will  rise  and  run  off,  when  the 
bout  is  all  right  and  ready  foi*  use,  and  the  barrel  may  be  set  in  the 
cellar,  porch,  or  shed.  Freezing  does  it  no  injury^  and  it  will  keep  in 
tte  cellar  until  March  or  April  without  depreciating,  and  longer  m  a 
cooler  place.  A  barrel  of  krout  can  be  made  in  two  hours  by  two  men. 
Any  prejudice  existing  against  sour  krout,  for  want  of  cleanliness,  is  not 
weU  founded  where  even  ordinary  care  is  exercised  in  its  preparation. 
There  are  various  modes  of  cooking  it,  while  some  prefer  it  raw,  eating  it 
^  a  salad.  It  is  frequently  boiled,  three  hours  or  more,  with  salt  poik 
cut  into  small  pieces.  Perhaps  the  nicest  style  is  to  fry  it  in  pork  fat 
or  with  the  gravy  from  roast  pork.  For  frying,  it  should  be  boiled  two 
iours  to  make  it  tender.  It  is  a  wholesome,  hearty  food,  and  is  partic- 
Uarly  appreciated  by  men  requiring  a  substantial  diet,  while  it  is  also 
'^lished  by  many  of  more  fastidious  taste. 

CULTUBE  OP  BUCKWHEAT. 

The  report  of  Mr.  Harries,  on  the  culture  of  buckwheat,  recommends 
^creased  attentiou  to  the  production  of  this  grain  in  Maine,  where  it 
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matures  in  about  ninety  days  from  sowing.  The  writer  states  that  it 
can  be  raised  as  cheaply  as  oats,  while  one  bushel  of  it  is  worth  two  of  \ 
oats  for  making  beef,  pork,  or  mutton.  When  used  for  feeding  purposes 
the  flour  and  bran  are  not  separated,  and  thirty  to  thirty-three  potmds 
per  bushel  are  obtained;  in  separating,  the  bolt  divides  it  in  about 
equal  parts.  It  is  asserted  that  the  flour  is  worth  as  much  as  wheat 
flour  in  the  family.  If  sown  on  land  in  high  condition  it  will  lodge,  and 
not  yield  so  much  as  on  land  in  a  lower  state  of  cultivation.  It  will 
grow  on  poor  soU,  and  yield  a  good  crop  for  several  successive  years 
without  seeming  to  make  the  soil  poorer,  as  it  is  thought  to  receive  a 
large  share  of  its  nutriment  from  the  atmosphere,  through  its  great 
amount  of  leaves.  The  best  way  to  harvest  is  to  cradle  it,  setting  it  up 
in  small  bunches  to  dry.  It  will  not  sprout  at  harvest  time,  and  tlie 
poor  man,  without  a  bam,  may  raise  it.  It  is  best  threshed  on  a  bed 
made  of  smaU  poles,  supported  at  suitable  height  from  the  ground,  tlie 
grain  falling  beneath.  The  grain  is  ready  for  the  miU  at  auy  time. 
Preference  is  given  to  the  rough  variety,  as  not  being  liable  to  bBght, 
and  yielding  more,  while  makLig  as  good  flour  as  the  smooth  variety. 

CUTTING  HAT. 

Samuel  L.  Boardman  says,  in  a  paper  upon  the  agriculture  and  iadofl^ 
try  of  Kennebec  County,  that  farmers  do  not  cut  their  hay  soon  enongb; 
that  hay,  by  the  present  mode  of  cutting  it,  loses  a  large  part  of  iti 
most  valuable  constituents :  that  to  be  properly  cured,  it  should,  wbei 
this  operation  is  peiformed,  resemble  dried  grass  as  much  as  possible; 
and,  to  accomplish  this,  it  needs  to  remain  exposed  to  the  air,  after  cat- 
ting, only  long  enough  to  have  the  water  dried. out ;  and  that  the  rigkt 
time  for  cutting  grass  is  when  it  contains  the  largest  amount  of  ma^ 
soluble  in  water,  and  not  after  this  has  changed  to  woody  matter,  ai 
when  passing  into  seed. 

The  meth(Kl  of  curing  hay  employed  by  AUen  Lambard,  of  Augnsta> 
is  given  as  follows :  He  never  commences  cutting  grass  in  the  momiif 
until  the  dew  is  all  off,  which  is  usually  about  9  <?clock.  It  then  Uei 
until  afternoon^  when  it  is  put  up  in  bunches,  in  which  state  it  remain* 
through  the  night  and  all  of  the  next  day,  without  being  disturbei 
The  second  day  after  mowing,  the  bunches  are  all  made  over  with  i 
fork,  commencing  at  the  top,  shaking  it  apart  somewhat  and  rebuilifisft 
thus  bringing  the  bottom  of  one  bunch  to  the  top  of  the  otiier.  It  th« 
remains  until  the  third  day,  when,  if  the  weather  is  good,  it  is  opene^ 
has  the  sun  for  an  hour  or  two,  and  is  hauled  in.  If  the  weather  is  nm 
good,  it  remains  untouched  until  the  next  day.  Hay  cured  in  this  yns 
retains  its  sweetness,  brightness,  and  all  the  leaves  and  blossoms  outs 
fed  out;  and  not  having  been  burnt  up,  the  best  part  is  not  left  i» 
the  field  when  it  is  harvested.  The  mixture  of  seed  used  in  seediDg— 
twenty  pounds  of  clover  and  half  a  bushel  each  of  herd's  grass  and  re* 
top  to  the  acre — ogives  pure  grass  of  an  excellent  quality. 

FAEM  FENCINa.  I 

In  a  report  upon  this  subject  Mr.  Prince  states  that  in  1860  there  wtfj 
in  Maine  53,950  farms  of  more  than  twenty  acres,  upon  each  of  vhii 
it  is  estimated  there  are  500  rods  of  fence,  making  an  aggreg^ 
of  26,978,000  rods;  that  at  least  two-thirds  of  this  is  of  wood,^ 
liable  to  need  repair  every  season,  which,  at  ten  cents  per  »d, 
will  make  an  annual  outlay  of  nearly  $2,000^000,  constantly  increasiol 
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with  the  cost  of  wood  and  timber;  and  that  this  expense  mast  in  time 
become  burdensome  in  the  extreme,  unless  some  cheaper  and  more  sys- 
tematic mode  of  inclosure  shall  be  devised.  It  is  stated  that  embank- 
ment fences  and  hedge  fence,  though  pretty  to  look  upon,  have  been  found 
impracticable  in  Maine.  Another  member  said  it  should  bo  a  point  with 
Duiuers  to  build  fences  that  will  last  a  lifetime.  A  fence  made  of  pick- 
ets, ^ith  an  iron  post  and  stone  foot,  is  becoming  common  in  open  fields 
devoid  of  stones,  making  an  excellent  fence,  and  one  which  will  last 
twenty-tive  or  thirty  years.  The  most  substantial  fence  is  the  cheai^est 
Better  build  a  picket  fence  than  to  patch  up  a  fence  every  year  with  long, 
straight  sticks  from  the  forest,  that  in  a  few  years  would  make  valuable 
timbOT. 

SHEEP  IN  NEW  ENGLAND. 

At  a  meeting  of  the  State  board  it  was  resolved  that  the  interests  of 
Maine  farmers  demand  that  more  attention  shall  be  given  to  the  produc- 
tion of  mutton,  both  for  sale  and  for  the  farmer's  table.  The  opinion 
vas  expressed  that  the  keeping  of  sheep,  primarily  for  the  production  of 
vool,  cannot  be  profitably  pursued  for  any  length  of  time  in  Maine  or  in 
New  England ;  that  the  advantages  of  the  far  west  for  sheep  husbandry, 
and  the  portable  qualities  of  wool,  would  so  reduce  the  price  as  to  cause 
the  abandonment  of  the  pursuit  in  the  former  section.  An  increased  tariff 
on  wool  was  regarded  as  only  a  temporary  relief,  which  must  hasten  the 
tune  of  its  cheap  production  at  home.  As  yet,  the  native  grazing  lands 
of  the  United  States  have  hardly  been  reached  by  civilization.  The 
lodLom,  the  buffalo,  the  elk,  and  the  wolf  have  had  undisputed  posses- 
sion. These  must  soon  give  place  to  the  shepherd  and  his  flocks  and 
bezxis,  producing  wool  for  the  New  England  manufacturers,  and  meat  for 
tiie  miners  in  the  mountains.  A  large  part  of  the  vast  territory  lying 
west  of  the  Mississippi  is  admirably  adapted  to  sheep  husbandry,  and 
the  belief  was  expressed  that  the  time  would  soon  come  when  a  pound 
of  wool  would  be  produced  in  the  dnited  States  more  cheaply  than  a 
ponnd  of  cotton.  Yet  New  England  should  not  be  discouraged  in  sheep 
husbandry,  as  it  will  always  have  a  market  for  mutton  without  competi- 
tion. It  was  argued  that  the  East  can  also  produce  finer  wool  than  the 
West  the  climate  and  condition  of  the  new  Territories  not  being  favor- 
aUe  to  the  production  of  very  fine  wool,  or  the  long  combing  w.ools  for 
lustrous  goods.  The  Merino  was  recommended  as  suited  to  the  situa- 
tion. It  was  stated  that  little  good  mutton  is  produced  in  New  England, 
and  no  sx>ecial  pains  are  taken  to  raise  it,  though  the  section  is  possessed 
of  the  elements  requisite  to  the  production  of  mutton  sheep  in  perfection. 
Th3  farmer  can  produce  no  meat  so  cheap  and  convenient  for  his  table : 
he  can  have  it  fresh  or  corned  at  any  time ;  and  it  would  be  a  cheap  ana 
healthy  substitute  for  much  of  the  pork  now  used.  A  resolution  was 
also  adopted  by  the  board,  that  sheep  husbandry  ought  to  be  encouraged 
not  only  as  a  direct  means  of  support,  but  also  a^  indirectly  tending  to 
mamtain  tJie  productiveness  of  the  soil,  thus  enabling  it  to  support  a 
larger  number  of  producers  under  conditions  more  desirable  than  now 
efijoycd. 

USE  OF  ABTIFIGIAL  FEBTELIZEBS. 

A  report  by  Mr.  Wasson,  discussing  the  question,  ^'  Can  artificial 
'Manures  be  profitably  used  by  tanners;  if  so,  what  kinds  and  to  what 
Extent  f  holds  that,  only  where  adequate  returns  cannot  be  made  to  the 
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soil  without  paying  out,  should  fertilizers  be  bought  Plaster 
guano,  and  superphosphate  are  named,  as  occupying  positions  gr 
elevated  above  other  aitificial  fertilizers.  The  value  of  plaster  in 
localities  is  great,  in  others  it  appears  to  be  utterly  worthless,  an( 
difficult  to  predict,  with  any  certainty^  its  effects  upon  any  given 
but,  as  it  is  cheap,  every  one  can  test  its  influence  upon  particular 
Fish  guano,  the  dried  refuse  of  the  porgy  fisheries,  is  rich  in  nid 
ous  matter,  which  is  readily  given  out  as  ammonia,  and  proves  an  j 
stimulant  to  nearly  all  cultivated  plants.  The  superj^hosphi 
designated  the  great  agricultural  improvement  of  the  age,  and  f( 
culture  of  corn  in  short  seasons  in  that  latitude  is  considered  a 
indipensable ;  nor  is  its  emplo;yTnent  less  successful  in  the  culti 
roots,  especially  the  turnip,  the  beet,  and  the  carrot ;  while  upc 
hausted  pasture  lands  it  proves  highly  satisfactory,  being  urged ; 
only  means,  at  least  the  cheapest,  for  renovating  worn-out  pas 
inaccessible  to  cultivation  except  in  the  use  of  aitificial  manurcc 
to  tiiie  extent  to  which  these  fertilizers  should  be  used,  the  writer! 
they  ought  not  to  be  used  in  place  of  farm-yard  manure,  nor  of  any 
resource  for  fertilization,  but  in  addition  to  them,  and  also  with  thi 
of  thereby  increasing,  through  the  increase  of  crops  and  oonsun 
at  home,  the  home  supply  of  manure. 

In  the  discussion  which  followed  the  i-eading  of  the  report,  b 
causes  wei*e  given  for  the  failure  of  ai-tificial  manures  to  posse 
virtues  expected  of  them.  Thus,  the  cheap  guanos  come  from  con 
where  rain  falls,  and  the  soluble  portions  are  washed  out,  leaving 
of  value  except  insoluble  phosphates.  Poudrette  is  usually  m 
night  soil  which  has  parted  with  most  of  its  efficacy.  Peruvian 
is  sometimes  adulterated  largely  with  sand  or  soil.  Supcrpbospl 
sometimes  made  of  inferior  materials,  and  not  unfrequentiy  mixec 
muck  and  dirt  and  other  cheap  stun.  The  frequent  failures  atte 
the  use  of  fish  guano  arise  from  loss  by  reason  of  its  perishable  m 
if  rapidly  and  immediately  dried,  however,  there  need  be  no  diffict 
preserving  its  fertilizing  properties. 

Fish  guano  contains  a  comparatively  small  amount  of  phosph 
lime;  and,  when  freely  used  without  supplying  phosphates  and  oth 
constituents  of  plants,  there  is  liability  to  exhaustion  of  the  8< 
reason  of  the  large  crops  obtained,  and  which  the  farmer  may  thit 
be  repeated  for  years  in  succession  by  subsequent  additions  of  tl 
guano,  while  in  fact  this  has  but  enabled  the  more  rapid  drawii 
from  the  soil  of  what  was  in  it.  The  chief  uses  of  fish  guano  are, 
for  the  growth  of  grass ;  and  when  the  manure  yielded  by  the  con 
tion  of  the  hay  grown  as  a  result  of  the  use  of  the  guano  is  retun 
the  same  ground,  a  high  degree  of  fertility  may  not  only  be 
lished,  but  also  fully  maintained ;  second,  for  use  in  old  gardens, 
there  are  considerable  accumulations  of  plant  food  yet  in  an  inei 
unavailable  condition. 

THE  CONSTRUCTION  OP  BARNS  WITH   REFERENCE  TO  THE   PBEJ 

ATION  OF  MANURES. 

A  report  by  Mr.  Farley  suggests  the  construction  of  bams,  with 
or  open  cellars,  so  that  the  solid  and  the  liquid  manures  made  in 
may  be  saved  from  waste,  evaporation,  or  washmg  away,  and  so  ( 
ited  as  to  allow  of  an  admixture  of  muck,  top-soil,  rock  weeds,  1( 
straw,  or  other  sabstuuces  suitable  for  absorbents  and  compost, 
asserted  that  more  than  one-half  of  the  animal  manure  made  i 
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bte^  daring  the  season  when  farm  animals  are  housed,  is  lost  with  the 
31  arrangements  now  existing.  With  bams  properly  constracted, 
9  enormous  waste  may  in  a  great  measure  be  obviated,  and  the  manure 
kp  may  be  largely  increased  by  the  addition  of  absorbents  and  com- 
it  matter,  which  the  animal  manure  thus  saved  will  bear,  and  the 
reased  heap  possess  sufficient  strength  for  the  production  of  the  lead- 
crops  of  the  State.  The  compost  manure  is  preferable  to  clear  manure 
top-dressing  with  reference  to  hay  crops,  for  the  reason  that  the  former 
'.rates  not  only  as  a  manure  but  as  an  addition  to  the  soil  itself,  which 
equired  in  the  top-dressing  of  sandy,  gravelly  fields.  For  top-dress- 
purposes  five  times  the  quantity  of  compost  substances  may  be  added, 
)f  good  quality.  Probably  nine-tenths  of  all  their  farms  have  the 
tenals — either  salt  or  fresh  muck,  top-soil,  or  rock  weed — required  for 
ipost ;  and,  when  deposited,  spring  and  fall,  in  suitable  proportions 
he  solid  and  the  liquid  manures  dG*opped  in  the  bams,  the  hogs  will 
almost  everything  else  requisite  to  prepare  the  heap  for  use. 

MASSACHIJSCTTS. 

!he  report  of  the  secretary  of  the  Board  of  Agriculture,  and  editor  of 
annual  publication,  Charles  L.  Flint,  presents  returns  from  twenty- 
e  local  agricultural  societies,  which,  with  the  State  society,  acknow- 
^  receipts  amounting  in  the  aggregate  to  $136,712  92,  and  of  dis- 
sements  $128,019  21 ;  of  which  $63,435  65  were  for  current  expenses, 
[  $25,326  42  tor  premiums.  Of  the  latter  amount  $15,245  16  was 
1  on  live  stock,  $4,905  71  on  farm  products,  $1,552  90  on  farms, 
^rovements,  manures,  &c.,  and  $556  25  on  agricultural  implements. 
bhe  amount  paid  on  stock  $6,401  45  was  on  horses,  $5,658  06  on  cat- 
$965  50  on  sheep,  $799  on  swine,  and  $497  75  on  poultry.  The 
oiinms  were  awarded  to  6,491  persons.  The  aggregate  i)ermanent 
i  of  the  societies  is  $342,282  41,  and  the  value  of  their  real  and  per- 
al  property,  above  indebtedness,  $327,684  57.  From  the  secretaoy's 
bracts  of  county  reports  the  following  facts  and  experiments  are 
med: 

FARM  PBOFITS. 

ichard  Webster,  of  Essex  Coonty,  reports  his  receipts  and  expendi- 
»  on  a  farm  of  forty  acres,  for  which  he  paid  $1,950  in  1859,  as  fol- 
b:  In  1860  sold  $873  31;  expenses,  $464  25.  In  1861  sold  $652  33: 
enses,  $688  33.  In  1862  sold  $693  67;  expenses,  $834  16.  In  1863 
I  $1,115  80;  expenses,  $1,083  80.  In  1864  sold  $1,945  50;  expenses. 
J71.  In  1865  sold  $2,274  16;  expenses,  $1,763.  In  1866  sold 
i95  83;  expenses,  $1,647  70.  In  1867  the  receipts  and  expenditures 
e  about  the  same  as  in  the  preceding  year.  When  purchased,  four- 
1  of  tibe  forty  acres  were  what  is  called  field  land ;  the  remainder  bush 
ture  with  alders,  birches,  &c.,  and  would  pasture  three  head  of  cattle. 
L860,  on  his  best  mowing  field  of  four  acres,  he  cut  only  three-quar- 
\  of  a  ton  of  poor  hay.  In  addition  to  other  improvements  made, 
Idings,  &c.,  have  been  added,  at  an  expense  of  about  $4,200.  The 
n  is  now  estimated  to  be  worth  from  $5,000  to  $8,000. 

PEOFITS  ON  PABM  PEODUCTS. 

'Om, — O.  p.  Kellam,  of  Essex  County,  produced  on  three  ajid  three- 
rter  acres,  600  bushels  of  corn  in  the  ear,  valued  at  $450;  eight  tons 
t  stalks,  valued  at  $64;  and  40  tons  top  stalks,  valued  at  $60;  total, 
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$674.  Expenses,  $329  50,  including  $192  estimated  for  manure.  Net 
profits,  $244  50,  or  $65  20  per  acre.  The  land  was  plowed  eight  incbei 
deep,  and  76  loads  of  manure  turned  under;  harrowed,  and  farrowed 
and  manured  in  the  hill  with  20  loads  of  compost:  planted  three  aod  t 
half  feet  apart  each  way,  with  37^  quarts  of  yellow  eight-rowed  corn 
cultivated  three  times  each  way,  and  hoed  twice  before  haying,  and  th( 
weeds  hoed  out  10th  of  August.  English  hay  preceding  crop.  Soil 
dark  gravelly  loam. 

Joseph  Goodrich,  of  Worcester,  produced  on  one  acre  111  J  bushels  oi 
com  and  two  tons  of  stover,  at  a  cost  of  $70  75,  the  manure  being  val 
ued  at  $39  25.  Land  plowed  fall  and  spring;  15  loads  manure  plowec 
in.  and  250  pounds  superphosphate  and  the  same  of  plaater  applied  to  th< 
hill.  Six  quarts  of  seed  planted.  Carter  variety,  cultivated  twice  om 
way,  and  hand-hoed  twice.    Grass  the  preceding  crop. 

Luther  Page,  of  Worcester,  produced  on  one  acre  111*  bushels  of  con 
and  three  tons  of  stover,  at  a  cost  of  $49  50,  of  which  $27  was  for  ma 
nure.  Land  plowed  in  October  six  inches  deep^  18  loads  of  compost  ap 
plied  in  the  spring:  harrowed  well,  furrowed  lighfly  one  way:  a  smal 
handful  of  superphosphate  i)ut  in  each  hill.  Nine  quarts  planted,  o 
eight-rowed  ydlow  and  red  mixed  com.  Cultivated  twice  the  same  way 
Followed  grass. 

Albert  Stratton,  of  Worcester,  produced  on  one  acre  904  bushels  o 
com,  at  an  expense  of  $93  58,  of  which  $58  50  is  charged  to  mannre 
Followed  grass.  I^and  plowed  half  in  November,  half  in  April,  sevei 
inches  deep;  harrowed  and  furrowed  each  way;  20  loads  of  barn-yan 
manure  spread,  and  250  pounds  superphosphate  applied  in  the  hiU;  seet 
put  in  with  a  planter,  12  quarts  of  Carter  com;  cultivated  and  hand 
hoed  twice.  No  difference  noticed  between  the  portion  plowed  in  tin 
fall  and  that  plowed  in  the  spring. 

Odts. — Eugene  W.  Day,  of  Essex,  raised  on  three  acres  forty-one  rods 
164  bushels  of  oats,  valued  at  $164,  and  two  and  a  half  tons  of  stran 
valued  at  $45;  total,  $209,  at  a  cost  of  $59;  net  profit,  $150.  The  Ian 
was  plowed  seven  inches  deep,  sowed  upon  the  furrow,  and  then  hai 
rowed  twice.  No  manure  used.  Com  and  potatoes  the  preceding  cropi 
Manured  with  40  cart-loads  of  barn-yard  manure  each  year. 

Spring  wheat — Luther  Page,  of  Worcester,  raised  on  one  acre  35 
buwels  of  spring  wheat  and  $14  worth  of  straw,  at  a  cost  of  $44  83,  o 
which  $25  was  for  manure.  Land  plowed  six  incnes  deep  in  Septembei 
and  15  loads  of  manure  spread  and  harrowed  in  well ;  sowed  two  boab 
els  of  Canada  wheat,  harrowed  and  rolled.    Tho  crop  followed  giasa 

8.  B.  Damon,  of  Worcester  North,  raised  on  one  acre  five  rods  a« 
forty  feet,  34f  oushels  of  spring  wheat  and  34  cwt.  of  straw,  at  a  cost  o 
$59— $30  for  manure.  Land  plowed  May  3,  seven  inches  deep;  colti 
vated  and  harrowed  three  times:  20  loads  of  manure  spread  broadcaal 
after  plowing;  two  and  a  half  bushels  of  seed  sown.  Followed  con, 
which  had  been  manured  with  25  loads  of  stable  manure. 

Winter  wheat — Cyrus  Eilbom,  of  Worcester,  raised  on  one  acre  34 
bushels  of  winter  wheat  and  two  tons  of  straw,  at  a  cost  of  $55,  $25  be 
ing  for  manure.  Land  plowed  in  August  six  to  seven  inches  deep;  U 
loads  of  compost  and  250  pounds  of  superphosphate  of  lime  harrowea  ii 
with  the  seed;  two  bushels  of  Blue-stem  wheat  sown^  which  variety Mt 
K.  has  sown  for  the  past  twenty  years  without  deterioration.  The  prt- 
ceding  crop  was  grass. 

Benjamin  Davis  raised,  on  five  acres  of  sandy  loam,  150  bushels  of 
wheat.  Clover  sod.  plowed  once  and  harrowed,  seed  being  sown  broad- 
cast on  the  5th  of  September. 
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WifUer  rye. — ^Luther  Page,  of  Worcester,  raised  on  oue  acre  42f  bosh- 
ils  of  winter  rye  and  one  and  tliree-qnart€a*s  tons  of  straw,  at  a  cost  6t 
^  75,  indnding  $24  for  manure.  Followed  grass.  Soil,  a  black  loam^ 
^y  bottom.  Plowed  six  inches  deep  in  September,  and  narrowed  thor- 
xidily;  16  loads  manure  spread.  Half  bushel  of  white  rye  sown  last 
)f  September;  seeded  down  to  grass  again;  harrowed  and  rolled  three 
imes. 

Cyrus  Eilbom,  of  Worcester,  raised  on  one  acre  (less  one  rod)  24J  bush- 
ds  of  winter  rye  and  one  ton  of  straw,  at  a  cost  of  $21.  No  manure 
ised  for  the  rye,  which  followed  com  manured  with  12  loads  of  compost. 
Soil  sandy  loam;  plowed  in  September  six  inches  deep;  no  other  prep- 
imtion«  One  acre  of  winter  wheat  in  the  same  inclosure,  with  the  same 
zeatment,  made  a  much  more  valuable  crop  than  the  rye. 

Beana^ — ^The  same  g^itleman  raised,  on  twenty  square  rods  planted 
vith  three  quarts  of  early  white  pea-beians,  with  two  loads  of  compost 
u)d  40  pounds  of  superphosphate  applied,  1839  pounds  of  beans,  and 
MX)  to  500  pounds  straw,  at  a  cost  of  $11  50.  He  thinks  white  beans 
}hmted  on  light  sandy  loam  less  likely  to  blast  than  those  on  black, 
noiistland. 

Oniant, — ^Martin  Johnson,  of  Worcester,  raised  on  thirty-five  rods  102 
)iiBhels  of  sound  onions,  at  a  cost  of  $33  50,  of  which  $10  was  for  ma- 
lure,  used  at  the  rate  of  25  loads  to  the  acre.  Soil,  sandy  loam:  not 
;>low6d,  but  cultivated  before  planting  in  the  spring;  harrowed  and  lev- 
sled  with  the  back  of  the  harrow.  Variety,  Yellow  Danvers,  planted 
irith  machine,  and  hoed  and  weeded  three  times.  The  two  preceding 
aops  were  onions. 

RtUa-bagas. — Ebenezer  Bird,  of  Worcester  North,  raised  on  twenty 
square  rods  of  light,  gravelly  soQ,  plowed  six  inches  deep,  with  90  bu^- 
ds  of  manure  applied  in  the  drills,  2,745  pounds  of  ruta-bagas.  Four 
^ands  of  seed  used;  cultivated  aud  hoed  twice.    Followed  grass. 

Potatoes. — Abel  Marshall,  of  Worcester  North,  raised  on  forty  square 
t)ds  of  black,  mellow  loam,  51 J  bushels  of  ^^ Garnet  Chili"  potatoes,  at  a 
K)8t  of  $47  50,  of  which  $25  was  for  manure.  Plowed  five  inches  deeQ, 
nth  12  loads  of  manure  spread  on  the  sod  aud  turned  under.  Nine 
)ashels  of  seed  planted,  cut  and  dropped  in  between  the  furrows  as 
kep  as  plowed. 

Hay. — Mr.  Hubbard's  rei)ort  on  hay  estimates  the  crop  of  1865  at 
U3,195,274,  and  the  value  of  neat  cattle,  horses,  mules,  and  sheep 
U9,S54,580;  so  that,  for  every  dollar's  worth  of  stock  there  was  less 
iias  sixty-seven  cents'  worth  of  hay  raised  in  the  State;  and  that  in 
[8G5  there  were  682,284  acres  of  grass  laud  mowed,  with  a  product  of 
^,671  tons;  or  about  1,825  pounds  per  acre.  An  instance  is  stated  of 
I  member  of  the'board  who  cut  from  four  acres  last  year  28  tons  of  hay. 
Be  kept  15  horses,  and  put  all  their  manure  upon  this  piece  of  laud, 
^Mch  yielded  three  crops  during  the  season. 

PEUIT  OULTXJEB. 

The  returns  of  industry  of  Massachusetts  for  18G5  give  the  value  of 
ttiits  at  $1,713,240,  which  does  not  include  small  fruits,  but  is  confined 
liucipally  to  apples  \ind  pears.  Estimating  for  the  small  &uits,  the 
hole  amount  would  pirobably  reach  $2,000,000  for  the  fruit  product  of 
le  State.  The  amount  consumed,  however,  is  largely  in  excess  of  the 
^oduction,  particularly  of  apples,  peaches,  grapes,  and  strawberrieSjmost 
'  which  are  brought  from  other  States  to  supply  the  markets.  There 
is  been  a  partial  failure  of  crops  for  several  years. 

31 
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42>pIes.-**Mr.  Hyde,  in  a  report  upon  apple  culture  in  New  En^ 
lecojnmends  the  cultivation  of  a  due  proportion  of  summer  apples  '^ 
near  market;  and,  whether  near  or  remote,  enough  of  Early  Hax 
Bed  Astrachan,  and  Early  Sweet  Bough  for  family  use.  For  aut 
the  Early  Strawberry.  Golden  Sweet,  Oravenstein,  Fall  Pearmain, 
ter,  Fameuse,  and  Fall  Pippin ;  and,  for  cooking  apples,  the  Drap 
ana  Dutch  Mignonne.  For  winter  he  places  the  Ehode  Island  6r« 
at  the  head  of  the  list,  but  names  the  Baldwin  for  dessert  and  coo 
the  Spitxenburg  for  cooking,  Hubbardston  Nonsuch.  Yellow  Bellf 
on  sandy  soil,  Northern  Spy,  Boxbury  Busset,  and  Tolman's  Swe( 

The  Martha's  Vineyard  committee  report  that  the  varieties  of  a 
most  highly  regarded  by  the  feurmers  of  the  island  are  the  Bal< 
Bunch  Apple,  Hubbardston  Nonsuch,  Porter,  Ehode  Island  Oree 
Pippin,  Boxbury  Busset,  the  old-fashioned  Busset,  Pignose^  Gillifli 
Summer  Sweet,  Winter  Sweeting,  and  Tolman's  Sweeting. 

George  Pierce,  of  Middlesex,  realized  from  an  acre  orchard  of  ai 
oontainmg  about  one  hundred  and  fifty  trees,  $3,105  54,  includin] 
proceeds  of  other  crops  raised  on  the  ground.  The  orchard  has  yi< 
a  good  crop  annuaUy  for  a  nimiber  of  years.  About  sixty  of  the 
are  thirty  years  old,  chiefly  Baldwins  and  Porters ;  the  remainder 
been  set  about  fifteen  years,  and  in  fruit  about  eight  years ;  thirty- 
of  the  trees  are  of  the  Williams  variety. 

PeoTB. — ^The  Massachusetts  Agricultural  Society  recommend  a 
best  six  pears  for  general  cultivation,  the  Bartlett,  Seckel,  Urbai 
Merriam,  Sheldon,  and  Beurr6  d'Anjou;  second  best,  Brandy 
Doyenn6,  Boussock,  Swan's  Orange,  HoweU,  Beurr6  Bosc,  and 
rence ;  third  best.  Belle  Lucrative,  Paradise  d'Automne,  Beurr6  Sup 
Marie  Louise,  Beurr6  Clairgeau,  and  Vicar  of  Winkfleld. 

TThe  Martha's  Vineyard  committee  report  favorably  upon  the  folio 
list  of  pears  :  Doyenn6  d'fit^,  Jargonelle,  Dearborn's  Seedling,  B 
good,  Tyson,  Bartiett.  Flemish  Beauty,  Trescott,  Buffum,  Seckel,  L 
Bonne  de  Jersey,  Belle  Lucrative,  BeuiT6  Clairgeau,  Duchesse  d'Aj 
16me,  Vicar  of  Winkfleld,  Lewis,  and  Catillac. 

Orapes. — ^The  same  committee  approve  the  following  grapes :  The 
cord,  Delaware,  lona,  Hartford  Prolific,  Dracut  Amber,  Diana,  Nori 
Muscadine,  Union  Village,  Catawba,  Isabella,  Sage,  Logan  and  Boj 
Hybrids  Nos.  15  and  19. 

The  following  varieties  suffered  from  mildew  last  year  in  Massi 
setts,  in  the  order  named,  commencing  with  those  affected  most : 
veling,  Delaware,  Diana,  lona,  Israella,  Bogers's  Hybrids  Nos.  3  an 
Allen's  Hybrid,  Hartford  Prolific,  Concord,  Martha,  Blackhawk 
CUnton.  the  latter  to  slight  extent. 

Oranoerries, — ^The  Plymouth  conmiittee  on  this  crop  express  the  < 
ion  that  the  culture  of  cranberries  is  still  an  uncertain  business 
that  success  is  more  than  possible,  and,  when  secured,  the  profit 
very  large.  The  conditions  necessary  to  success,  however,  are  so  in 
fectly  understood  that,  at  the  outset  of  an  exi)eriment,  it  is  a  matt 
chance  whether  success  or  failure  will  follow.  The  piece  of  mes 
awarded  the  first  premium  by  the  committee  contains  about  sc 
eighths  of  an  acre,  and  was  originally  a  hucklebengr  swamp.  The  sw 
was  cleared  in  1861,  and  the  plants  were  set  in  1862.  First  fin 
1865.  Total  expense  of  land,  labor,  &c.,  $500,  the  receipts  for  fin 
1865-'66-'67  were  $1,005,  for  120  barrels— profit,  $505,  with  tiie  plan 
fine  condition,  and  promising  well  for  the  future. 

Another  lot  of  three-fourths  of  an  acre  of  swamp  and  salt  marsh 
prepared  and  cultivated  uj)  to  phmtiug,  at  an  expense  of  $161.    In  1 
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tlie  yield  was  95  bashels;  in  1886  only  11  bnahelB ;  and  in  1867  about 
108  boBhels.    In  1864  the  plants  looked  well,  but  were  much  damaged 
daring  the  following  winter — cause  unknown — and  the  firuit  was  de 
stroy^  by  the  beiry-womi  the  ensuing  summer. 

In  proof  of  the  uncertainty  of  the  crop  the  committee  state  that 
neither  of  tlie  two  exi>eriments  for  which  premiums  were  awutled  in  1863, 
as  being  the  most  careftdly  conducted  and  promising  the  best  results, 
has  proved  remunerative.  Both  these  meadows  were  prepared  at  con- 
siderable cost,  and  in  both,  owing  to  tjie  location,  the  quantity  of 
gravel  was  made  greatly  to  exceed  the  quantity  of  peat  accessible 
to  the  plants.  The  first  patch  above  named,  which  has  twice  paid 
for  itsefif  in  three  years,  on  the  contrary  received  only  a  thin  layer 
of  sand  on  a  level  bed  of  dean  peat,  which  fact  seems  to  indicate  that 
the  presence  of  peat  in  considerable  quantities,  if  not  essential  to  the 
growth  of  the  plants,  is  at  least  conducive  to  the  perfecting  of  their  firuit. 
A  few  days  spent  in  the  examination  of  meadows  already  prepared,  and 
in  acquiring  a  knowledge  of  the  methods  pursued,  and  the  materials 
used  in  then:  preparation,  would  enable  beginners  to  profit  by  the  expe- 
rience of  others,  and  to  avoid  many  mistakes  to  which  they  would  other- 
wise be  liable.  Notwithstanding  the  uncertainty  of  the  business,  the 
oonmilttee  deem  it  worthy  the  attention  of  those  having  suitable  loca- 
tions and  sufficient  means  for  prosecuting  it  witliout  interfering  with 
oOier  and  more  certain  vocations. 

Flowers. — ^The  conunittee  on  flowers  of  the  Plymouth  Society,  in  their 
report  urging  increased  attention  to  this  branch,  as  well  for  profit  as  for 
adornment,  state  that  the  yearly  sales  of  flowers  in  the  United  States 
amount  to  over  $3,000,000,  New  York  sales  exceeding  $400,000,  and 
Boston  $200,000  per  annum.  Plymouth  County,  Massachusetts,  pays 
over  $5,000  per  year  for  flowers. 

FABM  STOOKi 

MUd^  c(H08. — ^Mr.  Johnson,  in  an  essay  on  farm  stock,  says  that  the 
valuatioii  of  cows  and  heifers  in  the  State  in  1855  was  $4,892,291,  and 
in  1865.  $6,537,634:  products  .of  the  dairy  in  1855,  $2,898,696,  and  in 
1865.  $3,091,462.  Allowing  the  same  increase  in  beef  and  veal  as  in 
yield  of  dairy,  there  is  a  total  advance  of  $2,030,871.  For  beef  Mr. 
Johnson  recommends  the  Shorthorns,  Devons  or  Hereford  according  to 
ability  to  feed  large  or  small  cattle  most  profitably ;  for  milk,  the  Ayr- 
Aire,  and  for  butter  the  Jerseys ;  and  thinks  the  dairy,  either  for  the 
product  of  milk  or  butter,  by  far  the  most  profitable  department  for  the 
tanners  of  eastern  Massachusetts. 

The  Middlesex  committee  on  stock  report  that  for  beef  and  working 
oxen  to  be  grown  upon  the  broad  acres  and  rich  soil  of 'the  West,  the 
Durham  should  take  the  lead,  but  for  rjch  milk,  cream,  and  butter,  to 
bo  produced  upon  New  England  soil,  the  Jersey  should  unquestionably 
W  ranked  the  highest. 

The  Worcester  South  committee  estimate  that  a  cow  giving  only 

^,500  quarts  of  milk  a  yetir,  wiU,  at  five  cents  per  quart,  yield  an  income 

<tf  $75,  leaving  little  profit  above  cost  of  keeping ;  one  that  gives  3,000 

quarts  yields  an  income  of  $150 ;  while  one  that  gives  4,000  quarts  yields 

^  income  of  $200.    Allowing  $25  for  extra  feed  for  the  latter,  there  are 

^100  left  above  the  profit  of  the  poor  cow.    Sn^h  cows  the  committee 

piinfc  may  be  raised  by  putting  the  best  cows  to  full-blood  Ayrshire 

^Ulls.    If  the  heifer  calf  has  a  small,  long  head ;  eyes  not  large  but  dark 

^d  lively ;  neck  long  and  slender,  tapering  toward  the  head ;  shoulders 
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and  fore-quarters  light  and  thin;  hind-quarters  large  and  broad,  witi 
skin  loose,  thin,  and  soft,  raise  it;  but  if  not  possessing  most  of  ikm 
points,  reject  it  and  try  again. 

Of  the  cows  offered  for  premium  in  Mid41esex,  the  Jersey  cow,  Lady 
Milton,  had  given  the  first  week  in  June  120  quwis  of  milk,  batter  15 
pounds;  first  week  of  July,  mUk  144  quarts,  butter,  18  pounds;  first 
week  in  August,  milk,  115  quarts,  butter,  16  pouu(Ls ;  first  week  in 
September,  milk,  107  quarts,  butter  15  pounds.  Kept  in  pasture  darm| 
•Tune  and  July,  and  in  August  .and  September  received  green  com  fodda 
at  night  in  addition.  Yield  in  butter  in  July,  on  grass  alone,  79  pooDds; 
trom  Ist  of  June  to  7th  of  October,  on  green  feed  without  grain,  293J 
pounds,  or  an  average  of  nearly  16  pounds  per  week  for  eighteen  weeb 
and  three  days.  In  winter  the  owner  feeds  on  good  hay,  steamed  root*, 
iind  com  fodder,  mixed  with  a  small  quantity  of  shorts. 

Jersey  cow.  May  Day,  twelve  years  old,  gave  an  average  yield  of  2(1 
ijuarts  of  milk  per  day  during  Juno  and  July ;  butter,  July  and  Aogosi,  I 
15  pounds  per  week,  from  sweet  cream.  Feed,  gi*ass,  with  one  quart  I 
each  of  meal  and  slM)rts  per  day. 

James  Thompson,  of  Nantucket,  states  that  from  a  Jersey  cow  tJuee 
years  old  he  had  330  pounds  of  butter  in  one  year.  The  next  year  he 
had  906  pounds  3  ounces  from  three  Jersey  cows ;  and  last  year'he  had 
14  pounds  and  as  high  as  16  pounds  per  week  from  one^cow.  Id  ooe 
week  in  November,  21  pounds  were  put  up  from  two  cows,  after  forniBh- 
ing  milk  for  three  families,  and  butter  for  two  families,  not  lees  dti^ 
gether  than  28  pounds  for  the  two  cows.  They  ate  no  more  than  other 
cows,  and  were  fed  on  hay  and  roots,  and  allowed  to  do  their  on 
grinding. 

Swine. — The  committee  on  swine  of  Middlesex  South  recommend  th0 
feeding  of  milk  and  grain  to  swine,  to  be  transformed  into  manozt, 
OS  the  readiest  and  cheapest  means  of  supplying  to  the  soil  the  properties 
exhausted  by  feeding  milch  cows.  A  thrifty  hog,  famished  with  the 
materials,  will  make  a  cord  of  first  quality  manui^  in  a  season.  Ifl 
fattening  swine,  the  committee  think  that,  so  far  as  money  profit  is 
concerned,  the  farmer  wUl  realize  the  greatest  net  gain  by  slaughtering 
his  hogs  at  the  ago  of  eight  to  ten  months.  With  the  smaller  breeds 
and  thrifty  pigs  he  can  get  a  weight  of  250  to  300  pounds;  while, as 
commonly  managed,  the  additional  eight  months  add  only  about  IM 
pounds ;  and  experience  has  shown  that  it  costs  but  a  trifle  more  to 
grow  and  fatten  a  weaned  spring  pig  to  ten  months  old,  than  to  fatt^ 
a  ten  months'  store-hog  from  July  to  December ;  under  favorable  dt* 
cumstances  it  may  cost  less,  and  the  net  profit  be  in  favor  of  the  pif!S 

A  careful  feeder  put  three  shote«,  Suffolk  and  Mackay,  to  fetteii%*^^ 
July  1,  when  their  weight  was  200  pounds  each.  They  were  fed  w 
bushels  mixed  grain,  two-thirds  corn  and  one-third  oat-meal,  coetin{ 
$47  15.  After  five  months'  feeding,  tllcir  dressed  weight  was  395, 38^ 
and  343  pounds.  One  bushel  of  meal  made  nine  and  threeH^narten 
pounds  of  pork,  the  lattei  costing  nine  cents  per  i>ound. 

One  of  the  committee  bought  three  six- weeks  pigs,  Mackay  and  Ches- 
ter, in  early  spring;  weight  30  pounds  each.  They  were  fed  40  buaheli 
of  grain,  two-thirds  com  and  one-third  oa^meal,  costing  $43  78.  Tb* 
dressed  weight,  at  eight  and  a  half  months  old,  was  321,  205,  and  30 
pounds.  One  bushel  of  meal  made  16  pounds  of  pork.  The  pork  orf 
five  and  a  half  cents  per  pound.  In  the  first  case  the  com  cost  seftt 
cents  and  the  oats  fifteen  cents  per  bushel  less  than  in  the  latter,  foA' 
ing  the  advantage  still  more  decided  on  the  side  of  the  pigs. 

The  conunittee  also  favor  the  use  of  cooked  food  in  fattemng.  Espeo- 
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meats  quotixl  show  that  field  feeding  on  whole  eom  required  a  bushel  of 
com  to  add  eight  pounds  of  He^  to  the  animal;  eooked  eoru  meal  mod- 
erately salted,  Avith  some  whole  corn  fed  after  it,  increased  12  hogs  over 
100  pounds  each  in  seven  weeks,  one  bushel  making  a  fraction  over  14 
pounds  of  flesh;  four  pigs,  bought  in  April,  at  six  weeks  old,  fed  on 
skim-milk  with  a  handfid  of  whole  corn  to  each  pig  daily  till  July,  and 
afterwards  uncooked  meal,  two-thirds  00171  and  one-third  oats,  as  they 
would  bear  it,  were  killed  at  nine  months  old,  and  weighed,  when 
di'essed,  1,104  pounds,  average  270  pounds.  They  ate  01  bushels  of 
meal,  costing  $oS  37;  one  bushel  of  meal  making  IS  pounds  of  pork; 
cost  of  pork,  including  first  cost  of  pigs,  seven  and  a  half  cents  per 
pound. 

Poultry. — ^The  Middlesex  South  committee  give  the  following  state- 
ments: 15  hens,  mostly, Leghorns  and  Black  Hamburgs^  laid  in  ton 
months  101  doz^n  eggs.  Profits  on  eggs  sold,  chickens  raised  and  sold, 
&c.,  $89  81;  expenses,  20  bushels  of  com,  $24;  net  profit,  $05  81. 
Fowls  were  allowed  to  run  at  large,  and  were  fed  well  three  times  a  day. 
Another  lot  of  15  hens  and  one  cock^  mixture  of  Leghorn  and  native 
breed,  laid  181  dozen  eggs,  which,  with  10  chickens,  brought  $00  78; 
expenses,  nine  bushels  of  com  ana  six  bushels  of  barley,  $18  75 ;  net 
profit,  $58  03.  Fowls  ran  at  large,  fed  twice  a  day  in  winter  and  once 
in  summer.  A  flock  of  113  Brahmas,  in  September,  1800.  increased  to 
163  in  one  year,  besides  supplying  eggs  to  the  amount  of  ^232  80;  fowls 
^Id,  $75  28,  making,  with  the  50  increase  in  flock,  $408  08;  expenses, 
>145  OS;  net  profit,  ^203  05,  taking  no  account  of  the  droppings  of  the 
chickens.  The  Bristol  Central  committee  recommend  the  Brahmas 
md  Dorkings  for  the  table;  the  Leghorns  and  Uamburgs  for  eggs;  the 
James  and  Dorkings,  where  all  qualities  are  required  of  a  liigh  degree 
>f  excellence;  and  if  pure  breeds  are  not  wanted,  at  least  a  game  cock 
o  improve  the  stock  of  every  yard. 

DRAINAGE. 

A  piece  of  rough  pasture  land  in  Essex  County,  two  ai^d  seven-eighths 
^cres,  overgrown  with  alders,  birches,  and  huckleberry  bushes,  and  more 
>r  less  covered  with  stones,  was  cleared  up  and  underdrained  with  the 
bllowing  results:  Debtor  account  from  1S03  to  18G7,  inclusive,  reached 
U,506  85,  including  cost  of  laud,  $120,  draining,  plowing,  seeuing,  har- 
'esting,  &c.  Total  receipts  for  the  same  time,  counting  the  land  worth 
te50  ki  1807,  $2,402.  Profit  $955  for  the  five  years,  leaving  the  hmd 
Q  good  condition,  thoroughly  underdrained  three  and  a  half  feet  below 
he  surface. 

An  acre  of  swampland,  purchased  for  Si 7  in  1804,  ditched  and  worked 
kt  an  expense  of  8100  for  the  four  years  following,  for  ditching,  manur- 
ng,  cultivating,  harvesting,  &c.,  produced  in  the  same  time  potatoes 
md  hay  to  the  amount  of  $132,  .leaving  the  acre  worth  $100  instead  of 
^17. 

In  a  discussion  upon  drainage,  Henry  F.  French  expressed  the  opinion 
hat  any  land,  in  which  water  stands  at  any  season  stagnant  within  two 
>r  three  feet  of  the  surface,  would  be  benefited  by  drainage;  that  tile 
Irainage  will  be  found  cheaper  than  stone,  when  the  former  can  be 
obtained  at  $10  per  thousand,  delivered;  that,  as  a  general  rule,  the  tiles 
should  be  put  foiu*  feet  deep  if  there  is  fall  suflicient  to  carry  the  water 
>ff;  and  that,  on  ordinary  loamy  soil,  or  in  peat  swamps,  side  drains 
Hay  be  put  thirty  to  forty  feet  apart,  and  be  pretty  sure  of  good  results, 
f  four  feet  deep;  the  deeper  they  are,  the  farther  apart  they  may  be. 
?an  is  recommended  for  covering  the  joints;  also  turf  and  saw-dust. 
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In  I'eference  to  the  efGects  of  drainage,  Mr.  Brown  remarked  that  it 
makes  cold  land  warmer,  wet  land  dryer,  dry  land  wetter,  heavy  laud 
lighter,  and  in  some  cases  light  land  more  compact;  and  that  land  thor- 
oughly drained,  if  it  is  an^hing  like  hard  land,  can  be  cnltivated  at 
about  one-half  the  cost  of  wet  land.  He  believed  that  all  lands  have 
inherent  powers  of  self-recuperation.  If  the  land  is  skimmed  over  with  n 
crust,  it  may  remain  so  for  a  hundred  years,  and  not  become  fertile ;  but 
remove  that  emst,  and  get  it  into  a  fine  tilled  surfiice,  and  it  will  improve 
from  yesLT  to  year;  vegetation  will  .spring  np  and  grow  luxuriantly.  One 
of  the  effects  of  drainage  is  to  give  land  a  chance  to  do  something  for 
itself.  That  wiU  help  it  much,  without  the  aid  of  plowing,  manuring 
or  seeding.  He  knew  of  a  meadow  that  had  been  covered  with  hassocfo 
from  three  to  ten  inches  high.  A  drain  was  run  tlirough  the  entire 
length.  One  side  was  drained  by  lateral  drains,  twenty  feet  apart  and 
four  feet  deep.  In  two  or  three  years,  without  the  use  of  a  plo^r, 
manure,  or  seed,  every  hassock  disappeared  from  the  half  so  drained; 
the  ground  became  smooth  and  beautiful,  and  timothy  came  up  three  or 
four  feet  high,  and  some  of  the  heads  measured  nine  inches  in  lengfth; 
while  on  the  other  side,  where  no  lateral  drains  were  made,  the  hassocks 
remain  to  this  day. 

MANXTEES. 

The  Essex  committee  on  this  subject,  while  according  merit  to  guano 
and  other  high-priced  fertilizers,  say  they  are  beyond  the  reach  of  the 
practical  farmor,  who  must  rely  upon  the  barnyard,  the  stable,  the 
privy,  and  waste  animal  and  vegetable  material,  whether  grown  upon  the 
land  or  in  the  sea,  all  of  which  should  be  husbanded  witii  the  utmost 
care,  and  their  volimie  and  power  be  multiplied  by  forming  compost  Tfith 
peat,  loaui,  and,  in  some  cases,  sand.  As  much  poudrette  can  be  made 
from  a  single  load  of  night-soil,  by  making  compost  with  meadow  mud 
or  muck,  as  can  be  purchased  for  $25  or  $30,  and  of  as  good  quality. 
Sea  manure,  consisting  of  kelp  and  mosses  or  rock- weed,  when  mii^ 
with  an  equal  quantity  of  muck,  will  make  compost  equal  to  the  best 
stable  manure.  It  is  recommended  that  the  manure  made  during  ih» 
summer  be  applied  directly  to  the  land,  and  plowed  in  after  harvest,  the 
land  being  then  plowed  twice  in  the  spring  before  planting.  This  pro- 
cess would  not  be  advisable  on  leachyland,  but  on  other  soils  it  has 
been  practiced  with  much  success. 

The  premium  pens  of  manure  in  Kantucket  were  made  up  of  thirty 
loads  of  x)eat  mud,  fifty  loads  of  sear  weed,  fifty  loads  of  sods  from  rich 
ridges  where  fences  had  been,  and  all  the  refuse  bedding  and  green  mat- 
ter around  the  farm,  hauled  at  times  when  the  man  and  horse  would 
have  been  doing  little  else,  together  with  the  droppings  of  four  cows, 
one  horse,  one  biiU,  and  six  hogs.  The  cost  of  the  peat  mud,  sea-weed, 
and  sods  was  about  $2S.  At  the  end  of  the  eighth  month  there  we» 
2,700  cubic  feet  of  manure,  or  220  loads  of  twenty  bushels  each^  at  a  cost 
of  only  $28,  aside  from  the  droppings  of  animals,  and  equal  m  quaHy 
to  manure  for  which  $1  i>er  load  would  be  charged. 

Mtick. — ^Mr.  Smith,  reporting  upon  manures,  says  of  muck  that  it  ft 
especially  adapted  to  forming  compost  witi  manure ;  and,  when  mixrf 
with  ashes,  makes  a  compost  nearer  to  stable  dung  than  anything  we 
have.  An  experiment  is  given  with  this  mixture,  used  in  the  drifi  tf 
English  turnips.  A  large  portion  of  the  field  was  manured  with  a  ooBi- 
post  of  barn-yard  manure,  the  remamder  with  muck  and  a^es.  fiwf 
bushels  of  ashes  to  twenty-five  bushels  of  muck.    The  crop  fertiliiea  with 
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the  latter  exceeded  the  other  in  luxuriance  and  yield.  In  another  instance 
%  field  of  ten  acres  was  to  be  planted  in  com.  In  the  antnmn  450  bnsh- 
3ls  of  mnck  and  1,000  x)ound8  of  fish  manore  per  acre  were  carted  on  in 
several  piles.  In  the  spring  180  bushels  of  barn-yard  manure  per  acre 
jrere  mixed  with  the  muck  and  fish,  being  worked  over  three  times, 
rhe  land  was  plowed,  the  compost  spread,  and  harrowed  in.  The  result 
ras  70  bushels  of  com  to  the  acre.  Mr.  Bmith  urges  the  free  use  of 
nnck  upon  all  sandy  or  gravelly  soils,  to  be  placed  in  the  barn-yard  and 
nixed  with  manure. 

Hen  manure. — In  speaking  of  the  value  of  hen  manure,  Mr.  Ward 
stated  that  last  season  he  plowed  up  about  ten  acres,  and  carted  on 
ibont  thirty  loads  of  mantire  to  the  acre :  and  at  planting  time  took  the 
lien  manxure  made  during  the  year,  and  oropped  in  each  hill  as  much  as 
me  would  take  «p  in  his  fingers,  the  whole  going  over  about  an  acre, 
rhe  result  was  a  yield  of  sixty  per  cent,  more  potatoes  on  the  x)ortion 
vrhere  the  hen  manure  was  used  than  with  the  other  manure  alone.  It 
^as  stated  that  $10  worth  of  manure  can  be  made  from  twenty-five  hens 
by  forming  compost  with  peat  or  rich  sod. 

N£W  YORK. 

The  report  of  the  Executive  Committee  Qf  the  Xew  York  State  Agri- 
cultural Society,  Colonel  B.  P.  Johnson,  secretary,  speaks  favorably  of 
Qie  agricultural  condition  of  the  State,  and  claims  that,  as  a  whole,  the 
Euming  interests  are  advancing;  and  that,  taking  the  State  together, 
the  year  was  one  of  progress.  The  treasurer  reports  the  average 
total  receipts  of  the  society,  for  each  of  the  ten  years  from  1858  to  1867, 
to  have  been  $14,511  57,  only  $805  of  which  came  from  the  State  treas- 
ury; and  the  total  average  yearly  expenses  were  $13,618  08,  making  the 
Eiverage  annual  savings  $803  49.  The  accounts  for  1867  show  receipts 
torn  s^  sources,  including  balance  on  hand  at  beginning  of  year, 
1^,597  99;  total  disbursements  $27,687  48 — leaving  assets  of  the  soci- 
ity  $12,910  61.  less  $1^055  subsequently  paid  for  damages  to  fair  build- 
ngs  by  tomaao.  Durmg  the  year  rejwrts  were  received  from  fifty-one 
county  societies  and  thirty-five  town  societies  and  farmers'  clubs,  all  of 
rhicb  are  apparently  in  prosperous  condition,  pecuniarily  and  otherwise. 

The  volume  contains  elaborate  reports  upon  the  Texas  cattle  disease, 
Iliistrated  by  colored  plates,  but  the  magnitude  of  the  investigation  pre- 
dades  the  presentation  here  of  even  a  summary  of  the  results. 

THE  LITTLE  FALLS  FABMEBS'  CLUB. 

Prom  the  discussions  before  the  Little  Falls  Farmers'  Club  are  com- 
piled the  following  reports  of  experiments: 

Muck. — ^Mr.  A.  L.  Fish  stated  that  twelve  years  ago  he  drew  out  3,000 
loads  of  muck,  and  applied  it  at  the  rate  of  fifty  loads  to  the  acre,  pul- 
verizing and  mixing  it  with  the  soil.  The  result  was  good  crops  with- 
mt  further  cultivation.  Two  years  later  he  drew  out  4,000  loads,  and 
ippUed  it  at  the  rate  of  100  loads  to  the  acre,  spread  with  a  plank  to 
nriuch  was  attached  a  tongue  to  hitch  the  team.  The  land  was  planted 
bo  com.  After  taking  two  crops  from  the  land  it  was  put  down  in 
tneadow,  and  it  has  produced  at  the  rate  of  two  tons  of  hay  i)er  acre 
&ver  since,  though  before  the  application  it  did  not  yield  one  ton  per 
auare.    It  did  not  act  so  quickly  a«  manure,  but  the  effect  was  more  lasting. 

Bone  dust — ^Mr.  HoUmgworth  stated  that  fifteen  years  ago  his  fiwm 
Bras  considered  a  barren,  worthless  tract,  covered  with  briers,  wet  and 
rwampy.  He  first  underdrain^,  laying  the  drains  with  stone,  the  main 
tine  four  and  a  half  feet  deep,  the  lateral  drains  two  and  a  half  to  three 
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feet  deep.  Sixteen  acres  were  plowed  in  the  fall  and  left  fallow  < 
year,  when  the  vefose  of  8,000  head  of  cattle  was  drawn  upon  it,  cons 
ing  of  the  waste  from  the  kettles  after  boiling  the  fat,  and  other  rel 
parts  of  cattle  used  in  soap  manufacture.  Part  of  the  lot  was  then  c 
ered  to  the  depth  of  five  inches.  The  next  spring  it  was  plowed  s 
harrowed,  and  in  tiiie  fall  sown  to  rye.  The  winter  was  unfaTorabk 
winter  grain,  and  in  the  spring  scarcely  a  blade  of  rye  could  be  so 
but,  as  the  season  progressed,  it  began  to  show  itself,  and  the  result  \ 
a  fine  crop,  the  sti-aw  growing  seven  feet  two  inches  high.  The  gr 
averaged  aoout  52  bushels  to  the  acre,  62  pounds  to  the  busheL  H 
ing  b^n  seeded  to  grass  at  the  same  time  with  the  rye,  a  good  crop  \ 
cat  that  fall ;  and  every  year  since  the  land  has  produced  heavy  en 
of  grass  with  no  additional  manuring.  The  grass  is  chiefly  timothy,  s 
the  first  cutting  yields  three  and  a  naif  tons  per  aore^  with  a  large  c 
ond  crop.  Though  in  grass  seven  years,  the  land  is  just  as  product 
as  at  first.  Mr.  Hollingworth  has  60  acres  in  grass  from  which  he  I 
ttie  followmg  cash  receij)ts  in  1867 :  Six  tons  at  822,  50  tons  at  $14, 
tons  at  $15,  and  15  tons  at  $20— $1,567:  to  which  must  be  added  34 U 
consumed  on  the  place,  making,  at  $15,  $510,  or  a  total  of  $2,077. 
has  applied  ground  bones  at  the  rate  of  70  bushels  to  the  acre.  From : 
of  the  16  acres  above  referred  to  were  taken,  in  1867,  at  first  cutting.  I 
tons,  cut  2l8t  June.  A  second  crop  of  four  largo  loads  was  taken  k 
two  and  a  half  acres,  the  remainder  not  being  cut. 

Rotted  vs.  tmrotted  manure, — Judge  Owen  owned  twelve  acres  of  1 
poorest  land  on  the  Mohawk.  He  applied  400  loads  of  fresh  or  r 
stable  manure,  with  but  little  improvement  to  soil  or  crops.  He  tl 
put  on  1,000  yards  of  well  rotted  dung  which  had  been  accumuktti 
for  five  years^  makiug  a  solid  mass  of  rich  manure.  The  fidd  becam< 
garden  by  this  treatment,  and  illustrated  the  superiority  of  rotted  oi 
unrotted  manures. 

lAqmd  manure, — ^About  fourteen  square  rods  of  the  lot  referred  to  li 
planted  with  melons.  The  plants  came  up,  but  the  sun  dried  and  ha 
ened  the  clay,  and  the  vines  did  not  thrive.  A  wheel  barrow  load 
tJioronghly  •decomx)08ed  dung  was  then  taken  from  the  center  of  the  pi 
and  thiown  into  a  barrel  of  water.  By  watering  the  plants  with  tl 
liquid,  they  beg^  to  grow  vigorously.  They  were  thinned  out  to  t 
in  a  hill^  and  the  application  continued,  the  barrel  being  refilled  wi 
water  and  manure  from  time  to  time.  When  the  plants  got  fairly  un( 
Tay,  they  made  a  growth  of  ten  inches  in  twenty-four  hours,  eveutua 
covered  all  the  ground,  and  made  an  enormous  yielcL  One  of  the  m 
ons  weighed  28^  pounds,  and  six  others  weighed  120  pounds.  T 
pateh  supplied  tbe  family  through  the  season,  and  in  the  faD  half 
dozen  wagon  loads  of  unripe  melons  were  taken  off.  The  owner  Uiia 
the  Oquid  from  fresh  manure  of  not  much  account — it  must  be  perfect 
decom)>osed. 

Foot-rot  in  cotes. — For  a  dozen  years  or  more  the  cows  of  Herldini 
and  adjoining  counties  have  been  troubled  more  or  less  with  foot-rc 
The  disease  makes  its  appearance  sometimes  between  the  claws  of  tl 
foot,  often  in  the  heel,  and  extending  up  the  leg,  causes  extreme  lam 
ness,  loss  of  flesh  and  loss  of  milk.  It  often  runs  through  a  whole  daii; 
and  its  api)earance  is  becoming  every  year  more  common.  Mr.  Whi 
man  stated  that  be  had  found  an  efficient  remedy.  He  makes  an  ois 
meut  of  lard  and  red  [irecipitato,  oue  part  of  the  latter  to  four  of  tl 
former,  to  be  applied  to  the  affected  parts  and  rubbed  in ;  or  in  l» 
cases,  when  the  disease  is  in  the  heel  and  upon  titie  leg,  worked  io  b, 
holding  a  hot  iron  near  the  foot.    The  foot  should  be  cleaned  before  tb 
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application,  by  washing  well  with  soap  and  soft  water.  One  applica- 
tion i£  thorough,  will  generally  effect  a  core;  but  ii'  all  parts  are  not 
reached  by  the  ointment,  a  second  application  should  be  made  in  fort^^- 
eight  hours. 

'  ProJUs  of  dairy  farms. — ^Iv,  Myers  makes  the  following  estimate  of 
receipts  and  expenditures  of  a  dau^  fiEum  in  Herkimer  County : 

Receipts:  45  cows,  areraging  400  pounds  of  cheese  per  cow, 
18,000  pounds,  sold  at  $14  30  per  100  pounds $2, 574 

Expenses:  Labor  and  taxes  $1,126;  interest  on  land  at  $75  per 
acre,  $980 ;  interest  and  depreciation  on  45  cows  at  $60  each, 
10  per  cent.,  $270;  keeping  team,  $150;  repairs  to  buildings 
and  utensils  $100;  incidentals,  $50 $2, 676 

Loss  on  the  basiness $102 


Mr.  Myers  says  there  are  many  expenses  not  enumerated,  while  the 
interest  and  depreciation  of  stock  are  too  low.  The  total  receipts  of  a 
daky  farm  of  81^  acres  and  20  cows  are  given  as  $1,271  32.  Exi)enses, 
making  no  account  of  the  land,  female  labor  or  supeiintendence  of 
owner,  $1,305;  loss,  $34  33.  Another  dairy  of  50  cows:  Products, 
$2,800;  expenses,  throwing  out  the  interest  on  farm,  family  services, 
&c^  $2,544. 

Buffalo  groM. — Mr.  Harris  Lewis  exhibited  samples  of  grass  he  had 
found  in  Wisconsin  under  the  preceding  name,  and  which  he  considered 
the  most  valuable  he  had  seen  for  grazing.  He  fouud  it  growing  over  an 
area  of  90^000  square  miles.  It  grows  in  tufts,  like  orchard  grass,  and 
stock  eat  it  greedily.  When  cut  for  hay  it  will  give  two  crops  or  two 
tons  each  in  a  season,  the  second  crop  groAnng  and  maturing  firom  the 
last  of  June  to  the  25th  August.  The  plow  is  fataJ  to  it.  It  grows  in 
all  soils,  stands  firost  well,  and  is  enduring.  When  designed  for  hay  it 
should  oe  cut  twice. 

Tndianmealf or  butter  maMng, — Judge  Owen  said  that  he  found  no  groiind 
feed  so  good  for  butter  making  as  Indian  meal;  he  had  made  a  number  of 
experiments  in  feeding,  and  the  best  results  were  obtained  by  feeding  it 
dry.  In  this  state  the  animal  took  it  slowly,  moistening  it  with  saliva 
and  thoroughly  masticating  it.  In  feeding  it  wet,  he  thought  it  passed 
directly  to  the  third  stomach,  and  hence  was  not  properly  assimilated. 
He  had  experimented  \iith  a  large  cow  of  the  Iloldemess  bre^d,  to  see 
how  much  meal  could  be  led  with  profit,  and  found  that  two  quarts  twice  a 
day  was  all  she  would  bear.  This,  in  addition  to  hay,  brought  down  the 
milk  in  large  quantities.  By  such  feed  this  cow  yielded  fourteen  pounds 
of  butter  [)er  week.  Her  Idghest  product  was  forty-one  pounds  in  fif- 
teen days,  besides  thirty  quarts  of  milk  used  in  the  ^imily. 

PBOGBESS  OF  AMERICAN  DAIKYINa. 

Mr.  X.  A.  Willard,  in  a  review  of  the  progress  of  American  dairying, 
states  that  Herkimer  County,  New  York,  is  the  oldest  dairy  district  in 
America,  the  first  cheese  dairy  being  established  there  nearly  eighty 
years  ago.  The  American  daii-y  now  represents  a  capital  of  more  than 
$600,000,000.  Tlie  cheese  prodiict  of  1807  sold  for  $25,000,000,  and  the 
butter  product  for  more  than  $100,000,000.  In  1804  the  butter  product 
of  New  York  alone  was  neariy  85,000,000  pounds,  and  the  cheese 
72,000,000  i>ounds — the  value  of  the  two  products  being,  at  a  very  mod- 
erate estimate,  more  than  $50,000,000.    The  wheat  crop  of  the  State  in 
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1864  was  6,000,000  bushels,  oats  19,000.000,  rye  2,000.000,  barley  3.000,000. 
and  corn  17,000,000.  The  product  of  the  New  York  dairies,  therefore,  sold 
for  more  than  the  entire  g:rain  crop  of  the  State.  The  wool-chp  that 
year  was  not  quite  16,000,000  pounds,  which,  at$l  per  pound,  amounted 
to  less  than  one-fourth  that  from  the  dairy.  If  we  add  the  yalne  of 
the  pork  made  from  whey,  the  calves  raised,  and  the  be«f  and  milk  sold, 
we  can  hardlv  place  the  annual  product  from  the  dairy  farms  of  ^^e^r 
York  below  8100,000,000. 

In  1840  the  value  of  the  dairy  products  ol*  New  York— butter,  cheese, 
and  milk — was  estimated  by  the  United  States  census  at  only  810,496,000; 
and  in  all  the  States  about  $:V1,000,000.  In  1850  the  product  of  butter 
in  all  the  States  and  Territories  was  313,345,306  pounds,  and  the  cheese 
105,535,803  pounds.  In  ISGO  the  butter  product  had  reached  469,681,372 
pounds,  and  the  cheese  103,663,927.  Tlie  vabie  of  these  products  in 
1860  could  not  have  been  less  than  $200,000,000.  The  cheese  product  ot 
1867  is  estimated  at  200,000,000  pounds,  half  of  which  was  made  inXei 
York. 

The  cheese  product  of  Great  Britain  in  1867  is  estimated  at  179,000,000 
pounds.  The  amount  of  Dutch  che<ise  sent  to  England  in  1866  was 
80,000.000  pounds.  An  approximate  estimate  of  the  annual  consume 
tion  of  cheese  in  Great  Britain  is  309,000,000,  as  follows:  Home-makft 
179,000,000  ])ounds ;  from  Holland,  80,000,000  pounds ;  from  the  United 
States,  50,000,000  pounds. 

The  consumption  of  cheese  in  theUnitedStatcsandCanadaisestimated 
at  about  160,000,000  pounds  per  annum.  This  makes  469,000,000  pounds 
for  Great  Britain  and  America.  Against  this  demand  we  have  179,000,000 
pounds  made  in  Great  Britain,  200,000,000  pounds  in  the  United  States, 
and  15,000,000  pounds  in  Canada— total,  394,000,000  pounds.  Deficiency 
for  the  supply  of  the  two  nations,  75,000.000  pounds.  It  is  stated  that 
Prance  is  competing  with  England  for  Dutch  cheese,  which  must  decrease 
the  imports  into  Great  Britain  from  that  source.  On  the  other  hand,  Swe- 
den is  entering  the  field  as  a  dairy  district,  and  will  hereafter  compete 
with  the  United  States  in  the  English  markets.  All  these  facts  seem  to 
indicate  that  there  is  danger  of  pushing  the  cheese  dairying  of  America 
beyond  ordinary  consumptive  limits. 

In  regard  to  the  quantity  of  cheese  needed  abroad,  the  secretary  ot 
the  London  Board  of  Trade  writes  that  the  Americans  should  bear  in 
mind  the  fact  that  Great  Britain  doubles  in  population  every  forty  years; 
and  hence  the  consumptive  demand  for  cheese  will  increase  in  that 
proportion.  This  consideration,  with  the  fact  that  there  is  great  proba- 
bility of  a  very  important  decrease  in  the  manufactuie  of  English  cheese 
from  year  to  year,  gives  hope  that  the  dairying  business  may  be  sus- 
tained in  this  country  if  our  people  continue  their  eflforts  to  improve 
the  quality  of  both  butter  and  cheese. 

APPLE  CULTURE,  ITS  PROFITS,  ETC. 

During  the  discussions  at  the  State  Fair,  Mr.  H.  T.  Brooks,  of  Wyo- 
ming County,  read  a  paper  advocating  the  enlarged  cultivation  of  apples 
in  the  State  of  New  York,  as  one  of  the  best  means  of  augmenting 
healthy  human  food,  in  which  he  expressed  the  opinion  that  by  no  pro- 
cess can  so  much  nutriment  be  so  cheaplv  extracted  from  four  square  rods 
of  ground  as  by  planting  an  apple  tree  m  the  center,  and  giving  it  good 
cultivation.  In  comparing  the  products  of  various  crops,  Mr.  Brooks 
stated  that  General  Mills,  on  the  Genesee  Flats,  once  nused  47  bushds 
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and  11  pounds  of  wheat  to  the  acre  on  80  acres;  Captain  Scott,  of  Wyo- 
ming County,  about  1822,  raised  500  bushels  upon  10  acres  j  and  Simon 
McKenzie,  of  Caledonia,  60  bushels  to  the  acre.  General  Mills  is  said  to 
have  raised  115  bushels,  and  John  Sheiden,  of  Livingston  Ootinty.  116 
bushels  of  shelled  com  to  the  acre.  One  hundred  bushels  of  oats  nave 
been  produced  frequently,  and  400  bushels  of  potatoes.  Paul  0.  Spra^e, 
of  Covington,  raif^ed  at  the  rate  of  700  bushels  to  the  acre.  Onions 
have  been  raised  at  about  the  same  rate,  and  carrots  may  be  estimated 
at  double  that  quantity.  He  estimated,  as  the  largest  possible  yield, 
com  at  140  bushels,  wheat  at  60,  potatoes  ac  700,  and  carrots  at  1,400 
Dushels  to  the  acre.  This  would  give  3^  bushels  of  com,  1 J  of  wheat, 
17J  of  potatoes,  or  35  of  carrots  to  four  rods  of  grouna.  Mr.  Dodge 
picked  60  bushels  of  apples  from  a  tree  in  Maryland,  12  miles  from 
Washington.  Major  Bumplrry,  of  Rochester,  Kew  York,  reports  a  tree 
that  gave  75  bushels  at  a  single  picking.  Will  any  one  deny  that  75 
bushels  of  apples  are  equal  in  nutiitive  value  to  3J  bushels  of  com,  IJ 
of  wheat,  17^  of  potatoes,  or  35  bushels  of  carrotsT  Colonel  Hannum, 
of  Genesee  County,  picked  from  one  tree  in  Massachusetts  at  least  80 
bushels  of  apples ;  and  a  tree  in  Duxbury^  Massachusetts,  bore  in  a  single 
season  121 J  bushels.  These  are  comparisons  of  extreme  products  of  all 
the  crops  named. 

Mr.  Brooks  then  compared  ordinary  yields.  Potatoes  have  been  con- 
sidered the  cheapest  food  in  general  use,  but  of  late  years  the  average 
yield  has  been  less  tban  100  bushels  to  the  acre.  Wheat  will  not  exceed 
15,  and  com  35  bushels  to  the  acre.  GRie  orchards  of  western  New 
York,  taking  one  year  with  another,  good  culture  with  bad,  will 
average  four  bushels  to  the  tree,  or  160  bushels  to  the  acre.  So  we  have 
over  IJ  bushel  of  apples  for  one  of  potatoes,  4J  for  one  of  com,  and 
lOJ  for  one  of  wheat.  The  comparative  value  is  an  open  question^  but 
tlie  apples  in  this  comparison  are  greater  in  nutritive  value  than  either 
the  wheat  or  the  potatoes.  Com  is  nutritious  and  productive  in  an  emi- 
nent degree,  but  4^  bushels  of  apples  are  about  equal  to  one  of  com; 
and,  for  the  purpose  of  mixing  with  diy  or  concentrated  food,  the  apples 
are  preferable.  For  feeding  cows  or  hogs,  he  would  boil  or  steam  two 
bushels  of  apples  to  one  of  meal,  and  rather  than  feed  meal  clear,  would 
exchange  one  bushel  of  com  for  4A  of  apples.  In  addition  to  the  160 
bushels  of  apples  per  acre,  it  shoula  be  remembered  that  crops  of  grass 
and  grain  are  also  grown  on  the  land.  Apples  need  the  ground,  the 
whole  of  it,  and  all  it  contains ;  but  the  roots  and  branches  of  the  trees 
are  hagglea  and  mangled,  and  the  soU  is  exhausted  in  the  production  of 
other  crops. 

In  reference  to  the  actual  profits  of  apple-growing,  Mr.  Brooks  said 
that  their  orchards,  in  fiiU  bearing,  yield  an  average  of  one  barrel  of 
marketable  fruit  to  the  tree,  the  yield  depending  greatJy  upon  the  kinds 
of  fruit,  as  well  as  upon  the  vigor  and  healthfidness  of  the  trees.  The 
Spitzonburg,  Fall  Pippin,  Yellow  Bellflower.  Fameuse,  and  other  highly 
esteemed  varieties,  are  now  seldom  planted,  because  they  yield  a  light 
X>roduct  or  the  fruit  is  imperfect,  while  the  Roxbury  Russetj  Baldwin, 
Greening,  Twenty-ounce  apple,  Tolman's  Sweeting,  Dutch  Pippin,  &c., 
bear  much  better.  The  average  price,  for  the  last  ten  years  at  Cuyler- 
viUe,  on  the  Grenesee  Valley  canal,  has  been  $2  per  barrel  in  the  fell,  and 
%2  80  in  the  spring.  Forty  trees  to  the  acre,  yielding  one  barrel  each, 
^ould  give  in  the  fall  $80  per  acrcj  if  sold  in  the  spring,  $112.  One 
inan  near  that  place  has  just  sold  his  crop  of  seven  acres,  2,200  barrels, 
^letting  $6,600,  or  nearly  $1,000  per  acre.  An  acre  in  grass  would  not 
give  more  than  $12,  or  in  com  or  ifheat  more  than  $25.    Should  the 
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yield  be  reduced  to  oue-half  barrel  to  the  tree,  apples  would  still  be  the 
most  profitable  crop.  Mr.  Brooks  claims,  however,  that  the  yield  of 
the  orchards  can  be  doubled  by  good  cultivation.  Large  yields  are 
not  uncommon:  thirty-three  bushels  were  picked  £rom  a  tree  in  Middk- 
bury;  four  trees  of  Greenings,  in  Le  Boy,  yielded  ItK)  bushels;  one 
Baldwin  tree,  in  Perry,  >ieldea  42  bushels,  which  were  drawn  at  one 
load,  and  sold  for  $60;  the  product  of  two  trees,  in  Middlebiuy,  sold 
for  $100;  in  1865  the  product  of  80  trees,  growing  on  three  acres  in 
Alexander — 1,050  bushels — sold  for  $1,575:  the  fruit  from  ^3  trees  of 
the  Northern  Spy,  in  Middlebury,  sold  for  ^900;  from  50  trees,  in  Heffi 
Boad,  in  1865,  the  owner  sold  288  bushels  for  $465;*  in  1866,  from  tk 
same  trees,  144  bushels  were  sold  for  $187 ;  and  last  year  468  bushels, 
were  sold  for  $421.  This  orchard  occupied  less  than  two  acrea.  and 
gave  an  average  of  six  bushels  to  the  ti*ee  for  the  three  years.  Three 
men  in  Newfaue,  in  1867,  sold  2,700  barrels  of  apples.  One  Of  these 
men  has  ten  acres  in  orchard — ^mostly  grafted  ten  or  twelve  years  ago- 
near  the  lake  shore;  soil  a  gravel,  six  feet  deep,  with  day  beneath; 
timber,  oak  and  chestnut;  t^es  pruned  lightly  every  year;  distanoe 
apart,  twenty-seven  feet;  he  crops  every  year  with  com,  barley,  or  oats; 
plows  five  inches  deep,  and  manures  every  third  year  with  forty  loads 
barn-yard  manure  to  the  acre.  This  orchard  yielded  300  barrels  in  1865, 
selling  for  $1,620;  360  barrels  in  1866,  $1,422:  750  barrels  in  1867, 
$2,062;  average  per  acre  for  the  three  years  47  oarrels,  $170  per  acre; 
crops  light  the  last  three  years.  Eighty  trees  in  Covington,  in  1867, 
yielded  $550  worth  of  fruit,  or  $190  per  aoriB.  This  orchard  is  trimmed 
every  year,  and  plowed  and  maniDred  every  other  year.  A  four-acre 
orchard,  at  Youngstown,  yielded  600  barrels  in  1867 — one  of  the  trees, 
a  Greening,  over  fifty  years  old,  yielding  26  barrels.  Twenty  trees,  in 
York,  jiroduced  163  barrels  of  marketable  apples  in  1865,  which  sold  for 
$779  50.  A  forest,  about  forty  rods  distant,  incloses  this  ordiard  on 
three  sides,  north,  east,  and  west.  From  six  acres  of  orchard,  in  Beth 
any,  Genesee  County,  there  were  sold,  in  1862,  750  barrels  of  apples  for 
$2,370;  m  1863, 540  barrels,  for  $1,790;  in  1864, 600  barrels,  for  $2,100; 
in  1865,  810  bam^ls,  for  $4,500;  1866,  157  barrels,  for  $863;  1867,670 
barrels,  $3,000 — paying  over  $400  per  acre  during  the  whole  time.  This 
is  an  old  orchard ;  for  ten  years  after  it  came  into  bearing  it  was  allowed 
to  take  cai-e  of  itself,  and  during  those  years  it  did  no  letter  than  ordi- 
narj'  orchards;  a  new  course  was  adopted;  it  was  annually  and  pru- 
dently trimmcil,  heavily  manured,  plowed  very  shallow,  and  left  for  • 
another  year;  then  cross-plovred  and  harrowed,  and  suffered  to  lie  two 
years  without  being  cropped ;  the  same  process  was  then  repeated,  with 
the  results  stated.  A  neglected  and  unfruitful  orchard,  in  liavilion,  was 
trimmed,  manured,  and  plowed,  when  it  bore  abundantly — the  seven 
acres  yielding  its  owner  $6,000  in  six  years.  An  orchard  of  100  old 
trees,  that  did  not  yield  ovor  20  barrels,  changed  hands  three  years  since, 
when  it  was  manured  regularly  and  heavily,  pruned  annually,  and  the 
first  year  it  yielded  56  barrels,  the  second  92  barrels,  and  last  year  130 
barrels.  Five  years  ago  a  farmer  piled  his  manure  in  his  orchard  between 
two  large  Twenty -ounce  Pippin  trees,  which  had  borne  only  every  other 
year,  and  then  not  over  from  seven  to  nine  barrels;  since  the  manure 
dei>osit,  they  have  borne  every  year  from  11  tx)  21  barrels. 

In  reference  to  varieties,  Mr.  Brooks  says  the  lioxbury-Russet  is  their 
best  keeping  apple,  and  if  properly  grown,  carefully  preserved,  and  held 
to  the  proi)er  time,  will  yield  more  money  than  any  other  apple.  Iti^ 
hardy,  and  yields  abundantly.  The  Noi  them  Spy  is  an  abundant  bearer, 
but  requires  a  better  soil,  more  pruning  and  thinning  of  fruit,  and  do6« 
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not  yield  so  many  marketable  apples.  The  Baldwin  gives  more  fruit  per 
tiee^fit  for  market  than  any  other  prominent  appl^;  and  at  least  nine- 
tenths  of  all  the  apx)le  trees  set  in  Western  New  York,  dnrincr  the  last 
ten  years,  have  been  Baldwins  and  Bassets.  Every  person  who  has  an 
icre  or  two  of  land  should  have  two  trees  each  of  the  Early  Harvest, 
Baily  Joe,  Bweet  Bough,  Bed  Astrachan,  Maiden's  Blush,  Fall  Pippin, 
Etambo,  Fameuse,  Melon,  Bed  Canada,  Peck's  Pleasant,  Swaar,  Primate, 
^pitzenburg,  and  Northern  Spy — praise  a  few  apples  for  their  quality, 
SJwn  if  the  >ield  is  light.  Plant  largely  of  the  Greening,  Twenty-ounce, 
WTine  Apple,  Gravenstein.  Peck's  Pleasant,  Wagener,  Tolman's  Sweet- 
ng,  and  Dutch  Pippin;  out  the  larger  share  should  be  the  Busset, 
^Idwin,  and,  where  they  do  well,  the  Northern  Spy. 

ABORTION  IN  COWS. 

The  report  of  Di.  J.  C.  Dalton,  commissioner  of  the  New  York  State 
^gHcultural  Society  for  the  investigation  of  abortion  in  cows,  states, 
ihat  the  entire  number  of  sub-reports  received  was  4,259,  from  the 
States  of  New  York^  Massachusetts,  Connecticut,  Bhode  Island,  New 
Jersey^  Pennsylvama,  Ohio,  Michigan,  Illinois,  and  Iowa,  including 
L677  inspectors*  reports  on  forms  personally  visited.  From  all  the 
Stalies  named,  cases  of  abortion  among  cows  have  been  reported ;  but 
cmly  in  New  York  and  Massachusetts  Imve  they  been  sufficiently  numer- 
ous to  excite  general  attention.  In  Pennsylvania  they  were  found  in 
Ohester  and  in  Cumberland  County,  reaching  ten  per  cent,  of  all  the 
cases  of  pregnanoy  reported*  In  Ohu),  Dlinois,  Michigan,  and  Iowa,  there 
have  been  comparatively  few  cases.  In  New  York  information  has  been  re- 
ceived fipom  forty  counties,  reporting  49,749  cases  of  pregnancy,  from  May 
1, 1866,  to  May  1, 1867,  and  2,574  abortions— a  little  over  five  per  cent.  The 
malady  is  not  generally  prevalent  in  an  active  form,  even  in  New  York. 
In  ten  counties  there  was  not  a  single  abortion  among  641  cases  of  preg- 
nancy. Id  twenty  counties,  reporting  19,804  cases  of  pregnancy,  and 
Ml  abortions,  the  x>ercentage  of  abortions  for  each  county  varied  from 
ivc  to  less  than  one  per  cent.;  and  in  the  remaining  ten  counties,  report- 
ng  29,304  pregnaneies  and  1,913  abortions,  the  pei-centage  varied  from 
fclwve  five  to  ten  per  cent.  There  were  only  five  counties  in  which  the 
►rojwrtion  of  abortions  was  above  seven  per  cent,  viz. :  Queens,  seven 
nd  a  half  per  cent.;  Clinton,  eight  per  cent.;  Orange  and  Madison, 
ine  per  cent.;  and  Lewis,  ten  per  cent.  In  Oneida,  Otsego,  Herkimer, 
lewis,  and  St.  Lawrence  abortions  have  occurred,  in  small  numbers,  as 
IT  back  as  1852.  In  186(M61  the  number  showed  a  marked  increase, 
mounting  to  251,  which  has  been  rapidly  increased  until  in  186&-^67 
ie  number  was  2,214. 

The  results  obtained  by  the  conmiission,  so  far  as  it  has  been  able  to 
stend  the  investigation,  may  be  summed  up  as  follows: 

Is  Abortion  exists  as  a  serious  malady  in  some  parts  of  New  York  and 
[assachusetts,  and  in  one  or  two  localities  in  Pennsylvania.  It  is  very 
1^  or  entirely  absent,  in  Ohio,  Illinois,  Michigan,  and  Iowa. 

2«  In  New  York  the  annual  number  of  abortions  among  cattle  has 
)nsiderably  increased  since  1860-^Gl.  At  present  the  number  of  abor- 
ons  for  the  entire  State  is  about  five  per  cent,  of  the  whole  number  of 
>W8  with  calf. 

3.  The  prevalence  of  abortion  is  not  proportionate  to  the  relative 
ttent  of  butter  and  cheese  production  in  the  afflicted  districts. 

4.  It  is  not  more  prevalent  among  good  milkers  than  among  ordinary 
fillers. 
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5.  It  is  not  more  common  in  first  pregnancies  than  in  subsequent  ones. 

G.  It  happens  most  frequently  in  the  sixth,  the  seventh,  or  the  eighQi 
month  of  pregnancy,  and  in  the  month  of  December,  January,  or  Feb- 
ruary. 

7.  In  all  probability  it  is  not  due  to  exposure  to  cold,  or  to  insuffici^t 
stabling  of  any  kind« 

8.  It  is  not  mere  prevalent  among  cows  impregnated  at  the  age  of 
one  year  or  eighteen  months  than  among  those  impregnated  at  a  later 
period. 

9.  It  is  more  frequent  among  cows  which  have  been  impregnated  by 
two  or  three  year  old  bulls  than  among  those  impregnated  by  yearling 
buUs. 

10.  It  is  not  due  to  inflammation  of  the  uterus,  nor  to  any  marked 
change  in  the  generative  organs  except  a  stoppage  of  the  clrculaticm 
and  an  arrest  of  development. 

11.  It  is  probably  not  owing  to  any  defect  in  the  original  form  of  the 
foetus. 

12.  Aborting  cows  are  more  liable  to  miscarry  the  following  year  than 
those  which  have  never  been  affected. 

13.  The  early  separation  of  the  calf  from  the  cow  does  not  seem  to 
have  any  injurious  influence  in  producing  subsequent  abortions. 

14.  Abortion  is  a  disease  which  is  extremely  local  in  character,  and 
confined  for  the  most  part  to  particular  ia^nns. 

15.  The  large  majori^  of  farms,  even  in  the  affected  districts,  aie 
free  from  the  disease,  while  upon  a  few  farms  the  percentage  of  abortioD 
is  high,  and  the  disease  destructive  in  its  effiects. 

16.  Farms  affected,  and  those  unaffected,  often  lie  in  close  proximily, 
with  no  marked  difference  in  physioil  situation,  or  in  the  treatmeot 
which  the  cattle  receive,  to  account  for  the  difference  in  the  prevaleooe 
of  abortion. 

17.  It  is  probable  that  abortion  is.  in  many  instances,  imi>orted  into 
the  affected  farm  by  cows,  purchased  while  with  calf,  coming  from  in- 
fected districts,  or  even  from  localities  where  the  disease  is  not  Imown 
to  exist. 

THE  HISTOBY  OP  THE  PLOW. 

In  a  very  elaborate  report  on  plows  and  plowing,  occupying  abont 
two  hundred  and  seventy  pages  of  the  volume,  J.  Stanton  Gould,  ^e 
chairman  of  the  committee,  traces  the  use  of  the  plow,  in  agncoltnral 
operations^  back  to  a  very  remote  antiquity,  and  notes  in  dedul  the  pro- 
^^ess  and  improvements  in  this  implement  up  to  the  present  day.  The 
Book  of  Job^  the  most  ancient  writing  of  the  Old  Testament,  begins 
with  an  allusion  to  the  plow,  and  Mr.  Gould  gives  copies  of  scalptnres 
on  ancient  monuments  which  date  back  four  thousand  years.  It  Ib 
strange,  in  view  of  the  antiquity  and  importance  of  the  plow,  that  its 
construction  should  have  received  so  little  attention  from  scientific  pi^t 
and  the  principles  upon  which  it  acts  shotdd  have  been  so  little  observed 
by  those  who  habitually  use  it.  The  only  special  treatise  upon  it  kno^ 
to  us  is  the  work  of  Small,  published  late  in  the  last  century,  and  even 
that  gives  very  little  of  its  history  or  its  theery,  being  mainly  devoted 
to  practical  details. 

The  report  states  that  there  are  423  establishments  in  the  TJmt^-^ 
States  for  the  manufitcture  of  plows,  harrows,  and  cultivators,  the 
annual  products  of  which  reach  a  total  value  of  12,865,248,  and  about 
two-thirds  of  this  amount  are  for  plows,  in  numbex  about  185,500,  for 
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omestic  use.  The  annual  export  of  plows  is  estimated  to  reach  in  value 
300,000,  which  might  easily  be  increased  ten-fold.  The  plowing  of 
16  land  under  cultivation  in  the  United  States,  estimated  at  80,000,000 
!re8,  requires,  according  to  estimate,  the  labor  of  1,000,000  teams, 
ther  of  oxen,  mulea«  or  horses,  for  80  days  in  the  year;  and  the  average 
iue  of  the  labor  of  the  men  and  teams  required  for  this  purpose  is 
okoued  at  not  less  than  $2  50  per  day  for  each  plow,  making  the  aggre- 
te  cost  of  the  plowing,  each  year,  to  be  $200,000,000.  It  is  shown  in 
e  report  that  there  is  a  difference  of  power,  required  to  perform  the 
Die  amount  of  work  by  different  plows,  amounting  to  forty-six  per 
it.^  as  shown  by  careftd  trials  in  England ;  and  to  forty-two  per  cent., 
wording  to  the  trials  instituted  by  this  society  in  1850.  It  follows  from 
A  tha^  if  the  plow  having  the  lightest  draught  were  brought  into 
iversal  use,  to  the  exclusion  of  those  which  require  a  greater  power, 
would  reduce  the  cost  of  plowing  in  the  United  States  forty-two  per 
It. ;  or  from  $200,000,000  to  $116,000,000,  leaving  $84,000,000  in  the 
ckets  of  the  foxmers ;  or,  if  the  same  number  of  men  and  teams  be 
iployed,  tiiey  would  be  enabled  to  increase  the  cultivated  area  forty- 

0  per  cent.*  witii  the  same  expenditure  of  power.  GChe  annual  value 
the  orops  produced  in  the  United  States  is  estimated  at  about  $900,- 
),000,  or  $11  25  per  acre.    If,  by  the  use  of  better  plows,  this  amount 

1  be  increased  forty-two  per  cent.,  the  aggregate  increase  would  be 
78,000,000.  It  is  not  claimed  that  the  preceding  figures  would  represent 
b  actual  increase  of  the  afmual  value  of  the  productis  of  agriculture ;  but. 
owing  the  reader  to  make  necessary  deductions  for  increased  cost  oi 
Itivation  of  the  increased  area  for  seed,  planting,  &c.,  it  will  be  seen 
It  the  use  of  the  best  form  of  the  plow  will  increase  the  aggregate 
»fttB  of  agriculture  to  an  extent  equal  to  the  annual  national  internal 
cation  of  the  United  States. 

rhe  report  then  proceeds  to  give  the  history  of  the  plow ;  the  objects 
be  accompUshed  by  plowing;  discusses  some  of  the  practical  ques- 
ts in  connection  with  plows  and  plowing;  the  line  of  draught  in 
ywBj  and  the  mechanical  condition  of  the  plow;  concluding  with 
B  awards  of  the  judges  appointed  by  the  State  Agricultural  Society 
B^ew  York  to  examine  plows,  cultivators,  and  harrows,  at  the  grand 
al  at  Utica,  September  10, 1867. 

The  report  states  that  Thomas  Jefferson,  ex-president  of  the  United 
ates,  was  one  of  the  earliest  American  laborers  in  the  effort  to  perfect 
d  simplify  the  plow,  his  first  ideas  upon  the  subject  being  noted  in 
J  journal  of  1788,  though  it  was  not  until  1793  that  he  reduced  his 
Bory  to  practice.  The  next  American  inventor  who  set  himscdf  to 
rrk  to  improve  the  plow  was  Charles  Newbold,  of  Burlington  county, 
jw  Jersey,  who  invented  the  first  cast-iron  plow  ever  made  in  America, 
lich  was  patented  in  June,  1797.  After  spending  upward  of  $30,000 
perfecting  and  introducing  the  plow,  he  abandoned  the  business  in 
spair,  the  farmers  imbibing  the  notion  that  the  cast-iron  plows  pois- 
ed the  land,  injuring  its  fertility,  and  promoting  the  growth  of  weeds, 
e  next  plow  patented  was  by  John  Denv^er,  of  Maryland,  June  12, 
34.     In  April,  1807,  a  patent  was  granted  to  David  Peacock,  of  New 

If  $84,0p0,000  are  saved  djjoii  an  expenditure  of  §116,000,000,  and  employed  in  extend- 
:  the  area  plowed,  snch  increase  of  tilled  acreage  would  be  seventy-two  per  cent. 
tead  of  forty-two,  and  the  Increase  of  production  would  be  in  the  same  proportion. 
B  lo«8,  calculated  upon  $200,000,000,  would  be  forty-two  per  ceat. ;  tlie  gain,  in  the 
tut  proposed,  calculated  upon  an  expenditure  of  $116,000,000,  would  bo  seventy-two 

cent.  But  the  calculation  has  serious  fallacy  m  it,  being  based  upon  the  assumi)- 
1  that  aU  OUT  plows  in  use  are  no  better  than  the  worst  tested  samples  of  the  New 
rk  Exhibition. — ^Ed. 
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Jersey;  February  24, 1808,  to  Hezekiah  Harris,  of  Kentucky;  and  the 
next  to  Richard  B.  Ghenoweth,  of  Maryland.  Patents  were  sabee- 
quently  issued  in  the  following  order :  to  John  Klay,  of  Maryland,  Jed 
uary  11, 1812;  Roswell  Towsley,  of  Scipio,  New  York,  January  11, 1812; 
Matthew  Patrick,  of  New  York,  January  2,  1813 ;  John  SeltE,  of  P«m 
sylvania,  February  8,  1813 ;  Horace  Pease,  of  Scipio,  New  York,  AngMt 
28, 1813;  Jethro  Wood,  of  Scipio,  New  York,  July  1, 1814;  John  Swan, 
.  of  Scipio,  New  York,  July  5,  1814 ;  J.  Morgan  and  J.  B.  Harris,  October 
11,1814;  David  Peacock,  of  New  Jersey,  May  20,  1817;  Jethro  Wood, 
September  1,  1817;  Edwin  A.  Stevens,  New  Jersey,  1817;  Gideon 
Davis,  Maryland,  May  26,  1818.  After  this  date  the  inventors  of  fJoin 
multiplied  so  rapidly  that  only  such  inventions  are  named  as  involved 
new  ideas,  or  those  which  have  been  remarkably  popular,  to  wit: 
Zadock  Harris,  of  New  York,  Majch  17, 1819;  Henry  Burden,  in  1819; 
the  Hingham  self  holding  plow,  of  Massachusetts,  about  18!I3;  David 
Hitchcock,  of  New  York,  July  IG,  1823;  Joel  Nourse,  of  Massachusetts, 
about  1827 ;  the  McCormick  plow;  John  Means,  in  1831 ;  David  Pronty, 
in  1831 ;  James  Jacobs,  July  8,  1834 ;  the  PeekskiU  plows,  in  1835; 
Daniel  Webster,  in  183(P37  ;  Samuel  Witherow  and  Da\id  Price,  Penn- 
sylvania, in  1839;  Cyrus  Alger,  of  Boston,  in  1839;  F.  D.  Burrall,of 
New  York,  in  1843;  Governor  Uolbrook,  of  Vermont,  in  1845;  Samuel  A. 
Knox,  of  Massachusetts,  in  1852;  H.  M.  Piatt,  in  1858;  Mr.  Mead,<tf 
Connecticut,  in  1863;  Dr.  Grant's  new  ])lough  for  deep  tillage. 

The  first  idea  of  the  plow  was  a  crooked  stick,  of  which  various  fomtf 
were  in  use.  Then  came  the  provision  of  an  iron  point  to  the  ])low.  Up 
to  this  time  the  crooked  sticks  used  were  on  the  principle  of  the  doubk 
mold-board;  they  threw  olf  the  earth  on  each  side.  Tbe  next  step  was 
to  hew  ofif  one  side  of  the  stick,  so  as  to  throw  out  the  earth  only  on  one 
side,  approximating  to  a  single  mold-board.  Then  the  plow  becunea 
simple  wedge,  the  land  side  being  nearly  parallel  with  the  line  of  the 
plow^s  motion,  the  other  moving  the  furrow  still  to  the  right,  but  leav- 
ing the  furrow  standing  on  edge.  Then  the  wedge  was  graclually  twisted 
so  as  to  regularly  invert  the  Airrow.  Jefiferson  and  Small  discovered 
the  importance  of  straight  lines,  running  from  the  sole  to  the  top  of  the 
share  and  mold-board.  Colonel  Pickering  was  the  first  to  discover  the 
imjK)rtance  of  a  straight  line  running  from  the  front  to  the  rear.  Jethro 
Wood  discovered  that  all  the  lines  running  from  front  to  rear  should  be 
straight.  Mr.  Knox  first  discovered  a  method  of  laying  down  all  the 
lines  of  a  plow  on  a  plane  surface.  John  Mears  first  discovered  the  im- 
portance of  a  center  draught,  and  pointed  out  the  practical  means  of 
obtaining  it  by  the  inclination  of  the  land  side  inward.  Aaron  Smith 
was  the  first  to  adapt  two  plows  to  work  well  together,  one  of  which  threw 
two  or  three  inches  of  the  surface  into  the  bottom  of  the  preceding 
furrow,  and  the  other  covered  it  with  the  lower  earth.  Finally,  Gov- 
ernor Holbrook  has  invented  a  method  by  which  plows  of  any  size  may 
be  made  sj-mmetrical,  either  convex  or  concave,  in  such  a  way  as  to 
insure  the  complete  pulverization  of  the  soil. 

MicniGAiir. 

MICHIGAN  STATE  AGEICULTUEAL  COLLEGB. 

The  secretary  of  the  State  Board  of  Agriculture,  Sanford  Hoirari, 
reports  that  tihjs  institution  has  been  comparatively  prosperous  dnrinf 
the  year,  though  the  accommodations  have  not  been  equal  to  the  de- 
mands of  students  for  admission,  the  limited  appropriation  aflTordingno 
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fiorpltis  above  the  current  expenses  for  the  erection  of  additional  build- 
ings, while  the  revenue  of  the  college  from  the  sale  of  swamp  lands  has 
been  sufficient  only  to  relieve  the  more  pressing  wants  of  the  institution 
in  repairs,  shelter  for  stock,  greenhouse,  &c.  The  products  of  the  farm 
were  $4,874  72;  expenditures,  $5,096  23;  and  of  the  horticultural  depart- 
ment, $1,067  12 ;  expenditures,  $1,517 12 — the  excess  of  the  latter  being 
incurred  for  orchards,  nurseries,  &c. 

THE  MlOmGAN  STATE  AGRICULTURAL  SOCIETY. 

This  society  is  reported  to  be  In  a  flourishing  condition,  and  aeting  in 
harmony  with  the  State  Board  of  Agriculture  and  the  State  Agricultural 
College.  The  total  available  funds  of  the  society,  January  1,  1867,  were 
$12,067  37;  receipts  during  the  year.  $23,778  90— total,  $35,846  36;  ex- 
penditures, $28,575  66;  balance  on  hand,  $7,270  80,  which,  added  to 
value  of  buildings  and  fixtures  on  fair  grounds,  $13,407  24,  makes  the 
total  assets,  January  1,  1868,  $20,678  04.  The  premium  list  of  1867 
reached  $7,467  75,  and  the  number  of  entries  made  at  the  State  Fair 
2,166— the  largest  since  1859. 

NECESSITY  FOR  IMPROVED  CULTURE. 

The  secretary  of  the  society,  R  P.  Johnstone,  urges  the  importance 
of  greater  attention  to  means  which  shall  induce  inquiry  and  investiga- 
tion relative  to  the  improvement  of  farm  lands,  and  stimulate  higher 
cultivation  generally.  He  says  that  when  the  attention  of  the  farming 
community  has  been  addressed  almost  entirely  to  the  improvement  and 
cultivation  of  the  surface,  it  has  become  evident  that  the  improvement 
and  amelioration  of  both  surface  and  subsoil  must  hereafter  become  a 
necessary  part  of  the  business  of  the  farmer,  and  the  question  is  sug- 
gested :  "Is  it  not  the  duty  of  the  society  ip  devise  means  and  ways  by 
which  it  can  promote  a  more  thorough  and  perfect  system  of  treatment 
of  land  than  now  prevails F  The  premiums  offered  on  farms  have  already 
done  something  in  this  direction,  and  the  example  has  been  followed 
with  remarkable  success  by  some  of  the  county  societies.  The  holding  of 
&rmers'  State  conventions  is  recommended  as  another  means  of  awaken- 
ing a  more  general  interest  in  the  necessity  for  an  improved  system  of 
coltuie. 

PRE^OUM  FARMS. 

The  committee  on  forms,  in  reporting  the  awards  made,  remark  that, 
up  to  the  present  time,  the  general  system  of  agriculture  in  Michigan 
has  been  largely  governed  by  the  necessity  which  has  compelled  each 
farmer  to  apply  aU  his  abilities  to  the  clearing  and  amelioration  of  the 
surface  of  his  land.  The  greater  the  surface  he  could  till,  the  more  his 
tetnms.  But  the  time  has  come  when  this  system  must  be  changed,  the 
necessity  for  which  is  indicated  by  the  decreased  production  of  fields 
hmgest  under  cultivation.  Farms  that  formerly  produced  thirty  to  forty 
bui^els  of  the  choicest  wheat  to  the  acre  now  seldom  yield  over  twenty 
to  twenty-five,  and  in  many  cases  the  quality  is  inferior;  and  where  this 
yield  is  exceeded,  it  is  upon  the  new  and  recently  cleared  lands,  where 
the  soy  is  yet  rich  in  the  elements  of  fertility  with  which  nature  has 
supplied  the  surface. 

The  first  premium  farm  lies  in  Webster  Township,  and  contains  520 
acres,  365  of  which  are  improved.  The  soil  is  generally  rich  loam,  inter- 
mixed with  white  clay,  known  as  burr-oak  soU.  ff he  system  of  tillage 
32 
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is  to  manure  each  year,  at  the  rate  of  forty  acres  of  sod  land,  and  to 
break  it  up  to  the  depth  of  eight  or  nine  inches.  The  field  is  planted 
-with  com;  next  year  barley  is  sown,  the  hoed  corn  preceding  render- 
ing the  soil  dean,  and  peculiarly  adapting  it  to  this  grain.  Wheat 
follows  the  barley.  Wheat  and  barley  are  drilled  in,  two  bushels  to  tiw 
acre ;  but  the  drilling  is  done  both  ways,  the  drill  being  gauged  to  sow 
a  bushel  per  acre  each  way.  Grass,  barley,  and  corn  are  plastered,  but 
it  is  thought  that  plaster  injures  wheat.  The  yield  of  wheat  was  twenty- 
five  bushels  per  acre,  and  never  falls  below  twenty  bushels;  barley 
thirty-five  bushels  per  acre  for  the  past  three^ears.  The  com  grown  is 
the  eight-rowed  white  flint.  Crops  average  from  fifty  to  seventy-five 
bushels.  Wheat,  barley,  and  wool  are  the  leading  money  products. 
Total  productions  $6,394 ;  family  support,  labor,  expenses,  &c.,  $3,010. 
The  product  of  the  farm  averages  $17  50  per  acre  of  improved  land,  or 
$9  25  per  acre  net  income. 

The  second  premium  farm  lies  in  the  town  of  Avon,  contains  340  acres, 
275  improved;  soil  medium  light  sand,  with  a  large  tract  of  bottom-land, 
resting  on  a  somewhat  compact  gravelly  subsoil.  The  practice  on  tikis 
farm  is  to  break  up  to  the  depth  of  seven  or  eight  inches ;  the  land  is 
seeded  to  clover,  the  manure  from  the  barn  having  been  drawn  out  as 
fast  as  made,  the  amount  thus  applied  being  equal  to  ten  loads  per  aeie. 
The  field  is  planted  with  com,  which  yields  thirty-five  to  forty  bushels 
per  acre.  The  next  year  either  oats  or  barley  is  grown,  the  former  pre- 
ferred, and  yielding  thirty  bushels  per  acre.  Wheat  follows,  the  stub- 
ble being  plowed  under,  and  this  crop  yields  an  average  of  twelve  bush- 
els per  acre.  After  wheat  the  field  is  seeded  to  clover,  intermixed  with 
timothy.  This  farm  has  derived  much  benefit  from  liberal  manuring 
and  plowing  under  heavy  crops  of  clover.  The  wheat  crop  was  increased 
from  nine  to  an  average  of  twelve  bushels  per  acre  by  plowing  under  a 
crop  of  Hungarian  grass  just  previous  to  the  sowing  of  the  wheat  in 
the  fall.  Wheat  and  corn  are  the  heaviest  money  crops.  Total  produda 
$4,069  99,  or  an  average  of  $14  80  per  acre ;  expenditures,  including 
family  support,  &c.,  $1,764  70,  leaving  a  balance  of  $2,395  29,  or  a  net 
dividend  of  $8  40  per  acre. 

A  medal  was  awarded  to  a  farm  of  200  acres,  170  improved,  sitfuated 
in  Richfield.    The  soil  of  this  farm  is  clayey,  with  a  mixture  of  gravdly 
loam.    The  system  of  tillage  is  to  plow  and  cultivate  sod  ground  and 
plant  with  com,  followed  by  oats.    The  field  then  Hes  from  three  to  five 
years  in  grass  before  it  is  summer-fallowed  for  wheat.    The  wheat  is  then 
seeded,  and  it  is  allowed  to  lie  till  it  is  ready  to  take  up  for  com.   There 
is  no  regular  rotation.    This  system  has  been  adopted  as  the  best  for 
clearing  the  surface  of  a  heav'y-timbered  farm.    During  the  paiSt  year 
there  were  twenty-four  acres  in  com,  fifteen  in  oats,  seven  in  spring 
wheat,  and  four  in  winter  wheat ;  the  remainder,  one  hundred  and  twenty 
acres,  was  in  grass,  of  which  forty-five  acres  were  mowed  for  hay.  l^ti 
productions,  including  consumption  of  family,  $3,373  90,  or  $19  25  per 
acre ;  expenses,  including  support  of  family,  $1,190  85,  or  $7  per  acre. 
Surplus,  $2,183  05,  or  a  net  product  of  $12  25  per  acre. 

BBAINAGB. 

The  committee  on  drainage  give  the  the  following  practical  iDustiar 
tion  of  the  advantages  of  this  system  of  reclaiming  lands:  The  lands 
subjected  to  drainage  consisted  of  twenty-five  acres  of  swales,  prodno- 
tive  of  the  coarsest  vegetation,  viz:  bog  grass,  flags,  rushes,  and  other 
wortliless  rabbish.    About  eight  hundred  yards  of  tile  were  laid,  sti  an 
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^ate  expense  <xf  $480.  The  graai  pr odncts  of  the  field  the  first  year 
}A  $1,570.  Expenses,  $541  25;  drainage,  $480— $1,021  25;  leaving 
profit  the  first  year  of  $548  75.  Second  year,  products  $1,425 ; 
eB,  $550— net  profit  $975.  These  retnms  are  from  land  yielding 
ig  before  drainage. 

OBCHUEtBS. 

premium  on  apple  orchards  was  awarded  to  a  three-acre  orchard 
silanti,  on  the  south  bank  of  the  Huron  Biver,  at  an  elevation  of 
[y-five  to  eighl^  feet  above  its  surface ;  soil,  a  sandy  loam ;  oak 
igs.  In  18^  one  hundred  and  twenty  trees  were  set,  thirty  feet 
at  right  angles,  embracing  ten  Baldwins,  ten  Spitzenburgs,  eight 
ings,  eight  Green  Newtown  Pippins,  six  Winter  Swaars,  eight 
)r  Pearmains,  six  Fall  Pippins,  and  four  each  of  Golden  Busset, 
X'ork  Pippin,  Twenty-ounce  Pippin,  Black  Gilliflower  and  Bed 
ower,  Pennock's  Bed  Winter,  Seek-no-fdrther,  and  Vandevere;  the 
ader  choice  summer  apples.  Two  trees  were  lost  the  first  year, 
^o  the  second,  which  were  replaced  with  the  Northern  Spy.  The 
d  was  manured  in  the  spring  of  1846,  twenty  loads  to  the  acre,  and 
1  crop  of  com  raised.  The  next  year  sown  to  wheat,  and  seeded 
rer,  remaining  in  this  condition  four  years,  and  kept  most  of  the 
br  pasture.  In  1851  it  was  again  manured  and  planted  with  com, 
g  a  better  crop  than  the  previous  one.  Next  year  it  was  sown  with 
and  seeded  down^  in  which  condition  it  remained  ten  years,  hay 
taken  oft  but  twice  during  the  time,  and  kept  for  pasture  the 
tider  of  the  time,  being  top-dressed  with  twenty  loads  of  bam-yard 
re  at  intervals  of  three  or  four  years.  The  trees  were  large  when 
t,  and  commenced  bearing  froit  the  fourth  year,  and  have  steadily 
sed  up  to  the  present  time.  The  cold  winter  of  1865-'56  killed 
Baldwins  and  two  Pearmains.  In  1858  the  following  varieties  were 
r  and  g*sd%ed:  all  the  summer  apples  except  six,  and  Pennock's 
i^inter,  Twenty-ounce  Pippin,  Black  Gilliflower  and  Bed  GiUifiower, 
a>  Pearmain,  and  Vandevere :  and  grafts  were  set  of  the  following: 
's  Bed  Winter,  Baldwin,  Spitzenburg,  Northem  Spy,  King  Apple, 
reening,  and  all  did  weU  exeept  those  grafted  on  the  Winter  Pear- 
setting  out  an  orchard,  the  owner  of  the  foregoing  recommends 
rees  m  grown  at  home,  the  nearer  to  the  prospective  orchard  the 
.  Soil  and  climate  are  essential  elements  in  growing  trees,  and  a 
rity  in  these  important  agencies  should  always  exist  between  the 
D^here  the  young  trees  were  propagated  and  that  where  they  are  to 
in  the  orchard.  He  thinks  top-c&essing  with  barnyard  manure 
ily  reliable  course  in  keepiog  up  the  proper  standard  of  fertility  to 
ce  a  crop  of  fruit  of  good  quality,  and  the  less  the  ground  is  plowed 
^e  trees  are  matured  the  better  for  them.  Toung  fibrous  roots 
every  direction,  and  approach  the  surface  in  search  of  food,  which 
ow  destroys. 

TBEADWELL^  DEIHL,  AND  S0T7LE  WHEAT 

causes  of  the  defideney  in  the  wheat  crop  of  Michigan  for  ±867 
ated  by  the  seoretary  of  the  Board  of  Agriculture  to  have  been 
Idge,  the  Hessian  fly,  and  winter-killing,  much  the  greater  portion 
chargeable  to  the  flrst-named  .insect.  Tne  wheat  crop  of  the  State 
)en  seriously  diminished  by  the  ravages  ot  this  insect  in  previous 

and  it  is  known  that  some  vaaeties  of  wheat  have  sufTered  more 


500  AGBICULTURAL  BEPOBT. 

than  others  from  its  attacks.  The  Sonle  wheat  seems  espedally  liable 
to  injury  from  this  caose,  and  it  becomes  a  question  whether  the  oilti- 
vation  of  this  variety  should  be  continued.  The  Treadwell  and  the 
Deihl  were  substituted  wi4h  advantage  the  preceding  year,  being  com- 
parativdy  little  injured  by  the  midge,  and  generally  yielded  welL  Of 
these  two  varieties,  the  TreadweD  is  represented  to  be  the  more  hardy, 
and  better  adapted  to  ground  not  thoroughly  prepared ;  while  the  Deihl 
is  a  somewhat  whiter  grain,  and  under  favorable  circumstances  will  yield 
as  well  as  the  former.  Several  instances  are  reported  where  the  Tread- 
well  wheat  yielded  twenty-five  to  thirty  bushels  to  the  acre,  being  neariy 
exempt  from  iiyury  by  the  midge,  though  the  Soule  wheat,  growing  in 
close  proximity,  was  nearly  ruined  by  that  insect,  and  the  opinion  ia  ex- 
press^ that,  had  the  Treadwell  and  the  Delhi  variety  been  sown 
mstead  of  the  Soule,  the  result  would  have  been  millions  of  dollars  to 
the  advantage  of  the  farmers  of  Micliigan. 

SORGHUM  IN  MICmOAN. 

At  the  annual  meeting  of  the  Sugar-Growers'  Association,  it  was  gen 
erally  concluded  that  the  Otaheitan  variety  is  the  best  for  sugar,  and  the 
Chinese  variety  for  sirup;  that  the  best  method  for  the  cultivation  of 
the  plant  is  sufficiently  known  to  insure  a  crop ;  that  the  most  econoni- 
icaland  tlie  safest  methods  of  harvesting  the  cane,  and  of  caring  foritwhen 
harvested,  are  now  so  weU  known  that  the  valuable  proi>erties  of  this 
plant  need  not  suffer  deterioration  from  handling  in  an  improper  manner; 
that  the  best  and  safest  treatment  of  the  cane,  and  of  the  expressed 
juice  when  at  the  mill,  does  not  seem  to  be  definitely  settled,  the  prac- 
tice in  this  respect  being  not  generally  the  same  among  cultivators  and 
manufacturers,  and  more  thorough  examination  is  requisite  in  this  direc- 
tion ;  that  the  rapid  boiling  of  the  purified  juice  in  shallow  pans^  aSosi- 
ing  a  very  Ml  exposure  of  the  sirup  to  the  atmosphere  while  boilmg  and 
cooling,  promotes  speedy  granulation  under  ordinarily  skillful  manage- 
ment; that  the  sirup,  when  skillfully  treated,  will  readily  granulate  and 
fumiali  a  sugar  of  lugh,  dry  quality,  without  the  introduction  of  foreign 
sugars ;  that  the  quality  of  tiiQ  sugar,  as  to  strength  or  weakness,  is  i^ 
temined  by  the  skiDfulness  of  the  grower  and  manufacturer;  and  thai 
the  crop  can  be  grown  for  sugar,  and  the  production  be  sufficient  in  qoantit)' 
to  insure  abundant  profits,  if  treated  according  to  the  best  methods 
known. 

The  interest  in  the  sorghum  crop  is  represented  as  ha\iug  been  stead 
ily  on  the  increase  in  Michigan,  though  the  season  of  1867  was  the  most 
unfavorable  one  known  since  the  infioduction  of  the  plant,  lie  yield 
in  the  State  was  estimated  at  400,000  gallons,  or  about  half  the  yield  of 
the  preceding  year^  the  cane  having  been  harvested  in  an  immature  stat** 
and  the  yield  of  sirup  of  course  dBninished.  The  quality  of  the  sirup  i> 
said  to  be  imx>roving  annually. 

GHEBSE'HAEINa  IN  MieHIOA^. 

The  business  of  cheese-making  by  the  factory  system  has  rapidly  ja 
creased  within  a  year  or  two  in  this  State,  and  nearly  enough  was  maoa 
fkctured  in  1867  to  supply  the  demand  for  home  consumption,  and  then 
is  promise  of  a  surplus  for  export  in  1868.  One  factory,  at  Fairfield,  re- 
ceived during  the  season  2,051,625  pounds  of  milk  from  an  average  rf 
470  cows,  being  an  average  of  4,370  pounds  of  milk  to  ea^h  cow,  miSdng 
460  pounds  of  cured  cheese  per  cow,  which  nets  12  cents  per  poond,  or 
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155  20  per  cow.  The  whey  was  fed  to  hogs  at  the  factory,  netting  the 
[)atrons  abont  $1  per  cow.  It  takes  8.7  pounds  of  milk  to  make  one  of 
preen  cheese,  and  9J  pounds  for  one  pound  of  cure/1  cheese.  The  rule 
s  to  make  cheese  for  patrons  at  1^  cent  per  pound  and  the  whey,  or  If 
jent  per  pound  and  feed  the  whey  to  patrons'  hogs. 

8kim-milk  cheese. — It  is  claimed  that  the  most  palatable  cheese  is  not 
lecessarily  that  which  is  richest  in  butter;  that  American  cheese  is  richer 
n  butter  than  it  need  be.  and  that  the  butter  cannot  be  retained  in  the 
:iirds;  that  the  price  or  butter  is  greatly  in  excess  of  that  of  cheese. 
md  that,  in  consequence,  we  are  annually  throwing  away  millions  or 
lollars — a  loss  which,  it  is  said,  may  be  remedied  *by  the  establishment 
»f  butter  factori^  in  connection  with  cheese  manufacture.  With  a  view 
o  this  economy,  a  combined  establishment  has  been  started  at  Oeresoo^ 
liiehigan.  Operations  commenced  with  45  cows,  gradually  increased  to 
\5j  and  the  whole  amount  of  milk  received  during  me  season  was  563,238 
)ounds;  amount  of  butter  made,  17,318  x>ounds;  cured  cheese,  42,514 
x>unds.  The  butter  sold  for  a  little  over  30  cents  per  pound,  and  the 
sheese  at  14  cents.  The  quality  of  this  skim-milk  cheese  is  stated  by  Pro- 
'essor  Eedzie  to  be  as  good  as  the  average  of  country-made  cheese  man- 
ifiEMStured  from  whole  mUk,  and  contains  three  times  as  much  butter  as 
Ices  the  Ehiglish  ^m-milk  cheese,  and  only  four  per  cent,  less  than  the 
'^Double  Gloucester,''  which  is  made  by  adding  the  milk  and  cream  of 
tihe  evening  to  the  fresh  milk  of  the  morning.  The  fomous  Cheddar 
(dieese,  also,  contains  only  12^  per  cent,  more  of  butter  than  does  this 
American  SKim-milk  cheese. 

Oa/iues  of  bad  flavor  of  America/n  cheete. — ^Mr.  Weeks,  secretary  of  the 
American  Dairymen's  Association,  in  a  paper  read  before  the  annual 
meeting^  held  at  TJtica,  gives  the  following  as  the  most  serious  causes 
of  the  bad  flavor  of  American  faetory  eheese :  1.  Unclean  milk.  2.  Dis- 
eased milk.  3.  Gows  eating  objectionable  weeds,  imparting  bad  flavor 
to  tke  milk,  and  thence  to  tiie  cheese..  4.  Gows  being  chased  by  dogs, 
or  otherwise  overdriven,  rendering  the  milk  feverish  and  unnatural.  5. 
Failure  to  remove  natural  heat  from  the  milk.  6.  Impure  annotto.  7. 
Bad  rennets.  8.  Curds  insufficiently  cooked,  which  in  our  warm  climate 
wiU  almost  invariably  lose  their  sweet  flavor.  9.  Curds  too  lightly  salted. 
10.  Salting  curds  while  too  warm  and  too  damp.  11.  Putting  curds 
into  the  hoops  and  to  press  before  they  are  properly  cooled.  12.  Expos- 
ure of  cheese  to  too  high  a  temperature  whUe  curing.  Therd  are  other 
things  also  which  induce  bad  flavor,  as  foul  cows  and  milking  utensUSi 
tainted  pails  and  unclean  surroundings  of  the  factory,  all  of  which  have 
their  influence,  and  a  most  ii\juriou8  influence  it  is. 

THE  POTATO  'AVO* 

James  Bemai  d  states  that  he  has  learned  how  to  manage  the  potatobug 
{Doryphora  decem-Uneata.)  He  observed  that  in  one  patch  of  potatoes  sev- 
eral rows  were  nearly  stnpped  of  their  leaves,  while  the  other  rows  in 
the  same  patch  were  scarcely  touched.  These  rows  were  of  different 
varieties,  and  he  thinks  the  insects  have  a  preference,  and  will  devour 
one  variety  before  commencing  on  others.  His  plan  is  to  plant  first  such 
varieties  as  the  insects  like  best,  which  wiJl  attract  the  beetles  when  com- 
ing from  their  winter  sleep :  and  then  to  plant  his  other  varieties,  and,  as 
the  beetles  will  not  leave  tneir  first  location  while  there  is  anything  left 
to  eat,  the  later-planted  kinds  will  grow  out  of  their  way  before  being 
molested.  Illustrating  this  theory,  one  patch  on  Mr.  Bernard's  farm  was 
completely  stripped,  the  foliage  and  stalks  being  literally  devoured,  while 
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those  planted  later  were  onii^Jnred.    It  is  probable  that  aay  yariat^ 

!)lanted  quite  early  will  answer  equally  well,  as  the  beetles,  when  oiiM 
ocated,  are  not  inclined  to  remove  far,  either  from  sluggishness  or  de- 
votion to  their  young,  and  will  continue  to  devour  the  stalk  down  to  the 
tubers,  eating  holes  into  the  latter ;  while  another  patch,  not  thirty  voda 
distant,  may  remain  untouchecl 

BUYINa  AND  SELI^ma  WOOL. 

At  the  Michigan  State  Agricultural  Convention,  the  following  mlek 
governing  sales  of  wool,  were  adopted :  1.  Sheep  should  not  be  allowea 
access  to  straw  stacks,  especially  of  barley  or  bearded  wheat.  2.  All 
sheep,  except  perhaps  bucks,  should  be  well*  washed  if  practicable  in  a 
running  stream,  and  as  early  in  the  spring  as  the  weather  will  x^ermit 
3.  Sheep  should  be  sheared,  weather  and  other  circumstances  pennitr 
ting,  within  six  to  ten  days  after  washing.  4.  At  the  time  of  shearing 
the  fleeces  should  be  oarefuMy  rolled  up,  without  being  too  tightly  pressed, 
wound  with  light-colored,  strong  twine,  put  twice  each  way  round  the 
fleece,  carefully  excluding  all  dead  wool  and  unwashed  tags.  5.  Bei^ 
sonable  deductions  should  be  made  on  account  of  unwashed  or  other 
wise  uiunerchantable  condition — 1Mb  deduction  to  be  determined,  how 
ever,  according  to  the  condition  and  quality  in  e&ch  case^  and  not  b^ 
aay  arbitrary  rule  of  deduction,  to  be  applied  indiscrinmiately  to  at 
oases. 

IBBiaATION. 

ia  a  lecture  upon  this  subject  Professor  Goleman  gives  an  acooont  m 
the  practice  of  irrigation  on  a  flEurm  at  Biattleboro',  Vermont.  The  flm 
is  situated  on  a  high  hill,  near  tlie  summit  of  which  is  a  basin  compiia 
ing  several  acres,  fonnerly  a  boggy  swamp,  and  the  source  of  a  smal 
stream  runningthrough  the  fields  below.  By  making  a  damofa  few  feet  ii 
height  along  tihe  lower  edge  of  the  swamp,  a  reservoir  is  formed,  whiol 
holds  a  large  quantity  of  water.  From  tbds  reservoir  water  can  be  t^ea 
over  the  greater  part  of  the  farm,  and  might  be  carried  over  portions  m 
ac^joining  farms.  About  seventy  acres  are  krigated,  though  the  watea 
is  not  let  on  the  whole  tract  every  year,  irrigation  being  practiced  onli 
with  the  grass  crop.  The  water,  soon  after  leaving  the  reservoir,  L 
divided  into  several  main  channels,  by  wbich  it  is  carried  to  cbfferen. 
fields,  where  it  is  made  to  flow  in  thin  i^eet»t>ver  tibie  grass.  The  wata 
is  let  on  in  the  spring  before  the  snow  is  gone,  tiie  effect  of  which  Ib  t« 
melt  the  snow  next  the  ground,  making  a  i^ace  between  the  snow  ana 
the  grass.  The  water  thaws  tne  groimd,  and  the  heat  thus  impartea 
starts  the  grass,  so  that,  by  the  time  the  fields  are  bare,  they  becom* 
beautifully  green.  The  water  is  kept  running  on  the  grass  till  about  twa 
weeks  before  haying.  It  does  not  run  constantiy  on  the  same  gronnd. 
but  as  required.  As  soon  as  the  first  crop  of  grass  has  been  cut,  ihm 
water  is  flushed  over  the  ground,  and  the  gray  stubble  is  soon  hiddec 
by  a  luxuriant  second  growth.  Most  of  the  irrigated  lands  produce  one 
and  a  half  to  two  tons  of  hay  per  acre  the  first  cutting,  witii  an  aft^- 
growth  of  a  half  to  three-quarters  of  a  ton.  Water  should  not  be  leton 
the  meadow  very  early,  if  the  ground  is  bare,  lest  the  grass  be  destroyed 
by  freezing.  It  has  been  demonstrated  here  that  land  may  be  kept  in 
grass  permanentiy  by  irrigation,  with  increasing  fertility  and  productr 
iveness. 

In  the  discussion  which  followed  Professor  Ocdeman's  lecture,  it  wm 
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said  that  the  trampling  of  sheep  did  much  to  benefit  clover,  hy  consoli- 
dating the  land,  jnst  as  the  old  agricnltnrists  had  fonnd  their  clover  best 
on  the  headlands  which  had  been  trampled  by  horses. 

BONE-BUST  AKD  SUPERPHOSPHATE  OF  LDIE. 

A  committee  of  the  Galhonn  Oonnty  Agricnltnral  Society  report  npon 
the  valne  of  these  fertilizers,  recommending  them  as  requisite  in  restor- 
ing to  the  soil  properties  exnansted  under  tihe  system  of  cropping  gen- 
erally practiced  in  t^e  wheat-growing  States.  An  analysis  of  the  grain 
of  wheat,  that  part  of  the  plant  which  is  not  again  retnmed  to  the  soil, 
shows  that  nearly  fifty  per  cent,  of  the  ash  constituent  is  phosphoric 
acid,  and  this  is  equally  true  of  nearly  all  the  cereal  crops.  When  it  is 
considered  that  our  most  fertile  soils  contain  a  very  Htnall  percentage 
of  this  essential  element,  and  that  in  many  soils  there  is  scarcely  a  trace, 
its  real  importance  in  an  agricultural  point  of  view  cannot  be  questioned. 
Under  our  system  of  cropping,  the  mineral  elements  first  exhausted  are 
the  phosphates,  and,  while  conceding  that  no  special  manure  can  be  re- 
garded as  a  substitute  for  barn-yard  manure,  the  question  arises,  can 
tiie  fSEum  be  made  to  sustain  its  productiveness  by  the  use  of  manures 
made  solely  fh)m  the  products  of  the  farm  t  Every  bushel  of  grain  and 
roots,  every  pound  of  cheese,  butter,  and  wool,  every  ton  of  hay  and 
straw  sold,  carries  away  a  x)ortion  of  the  organic  mineral  elements  of  the 
Bofl;  and,  if  something  is  not  added  to  supply  this  deficiency  beyond 
the  ordinary  accumulations  of  the  barn-yard,  ^^ual  but  certoin  dete- 
rioration of  the  soil  must  necessarily  follow.  The  largely  increased  yield 
of  wheat  by  the  use  of  clover  and  plaster  on  fields  partially  exhausted  by 
tillage^  the  clover  being  plowed  under  as  a  green  crop,  has  led  some 
to  suppose  that  nothing  else  is  needed  to  retain  or  restore  the  fertility  of 
their  land.  Without  doubt  there  are  important  benefits  derived  from 
flie  use  of  clover  and  plaster  as  fertilizers;  indeed  a  soil  may  have  an 
available  supply  of  minerals  for  a  wheat  crop  of  forty  bushels  per  acre, 
but,  if  deficient  in  ammonia,  the  crop  depending  solely  ui>on  the  atmo- 
n>here  for  its  supply,  the  yield  will  not  exceed  eighteen  or  twenty  bush- 
ds,  under  the  most  favorable  circumstances  of  weather,  ammomal  ma- 
nures being  necessaiy  to  increase  the  yield.  Yet,  valuable  as  is  the 
clover  crop  in  fdmishmg  this  essential  organic  matter  to  the  cereal  crop, 
it  adds  no  mineral  matter  to  the  soil.  The  clover  crop  and  the  ordinary 
accumulations  of  the  barn-yard  are  not  sufficient  to  restore  the  mineral 
elements  of  which  the  soil  is  deprived  by  successive  grain  crops,  and  it 
is  necessary  to  resort  to  other  fertilizers  to  restore  this  deficiency. 

The  phosphates,  among  the  nmieral  elements,  necessarily  first  disap- 
pearing on  a  wheat  farm,  the  value  of  bone-dust  and  the  superphos- 
phates cannot  be  questioned,  the  former  containing  about  fifty  per  cent, 
of  phosphoric  acid.  But  it  will  not  do  to  rely  upon  this  alone,  as  will 
be  apparent  when  the  constituents  of  bone-dust  are  considered.  One 
hundred  pounds  of  raw  bones  may  be  estimated  to  contain  11  pounds 
water,  45  pounds  phosphate  of  Ume,  38  x)ounds  fat  and  gelatine,  of  which 
about  five  pounds  are  nitrogen :  of  the  phosphates  about  fifty  per  cent, 
are  phosphoric  add.  K  aS  the  nitrogen  is  preserved,  100  pounds  of 
bones  would  furnish  the  amount  expended  in  growing  a  bushel  of  wheat; 
an  application  of  400  pounds  per  acre  would  famish  only  20  pounds  of 
nitrogen,  about  one-third  the  quantity  contained  in  the  clover,  equaling 
one  ton  of  dry  hay.  The  committee  think  that,  in  connection  witii  a 
proper  use  of  clover  as  an  organic  fertilizer,  the  wheat  crop  may  be 
largely  and  profitably  increased  on  impoverished  soils  by  an  application 
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of  300  to  400  pounds  of  bone-dust  per  acre ;  on  soils  not  greatly  impcrr* 
erished  a  smaller  quantity  will  answer. 

It  is  someames  the  case  that  bone-dust,  when  no  other  manures  are 
used,  fails  to  materially  benefit  the  wheat  crop  to  which  it  is  immediately 
apphed.  This  is  attributed  chiefly  to  a  deficiency  of  ammonia;  and 
when  the  wheat  crop,  under  such  circumstances,  is  only  slightly  bene- 
fited, the  clover  sown  the  succeeding  spring,  which  obtains  a  large  pro- 
portion of  its  anmionia  through  its  bi-oad  leaves  firom  the  atmosphere, 
will  be  largely  increased  by  the  decomposing  phosphates  applied  in  tind 
faU,  thus  accumulating  ammonia  for  the  succeeding  wheat  crop.  The 
failure  of  bone-dust  to  benefit  the  crop  to  which  it  is  first  applied  is 
owing  also  to  its  undecomposed  condition.  In  one  instance  given,  500 
pounds  per  acre  was  applied  to  com  without  benefit;  the  second  year  it 
helped  the  com,  and  the  third  year  after  the  application  the  yield  of  wheat 
was  four  bushels  per  acre  greater  than  the  product  of  land  in  the  same 
field  not  so  dressed. 

On  soils  where  no  phosphates  have  been  applied,  an  immediate  fertil* 
izer  being  needed  for  a  summer  crop,  a  well-prepared  superphosplu^  is 
recommended  as  preferable  to  undecomposed  phosphate.    The  effects  of 
a  properly-prepared  superphosphate  upon  a  turnip  crop  are  frequently 
almost  magical,  the  crop  being  increased  four  or  five  fold  by  an  apphca- 
tion  of  400  to  500  pounds  per  acre.    When  used  for  wheat  and  clover  it 
should  be  weU  mixed  with  the  surface  soil,  in  a  partially  fermented  con- 
dition, before  the  wheat  is  sown.    Ample  time  will  thus  be  given  for  a 
portion  of  the  phosphates  to  be  decomposed,  and  taken  up  in  solution  by 
the  roots  and  plants,  and  organized  in  tJie  grain.    After  the  wheat  crop 
has  matured,  the  clover  sown  in  the  spring  will  be  still  further  benefited 
by  the  gradual  decomposition.    Ashes,  both  leached  and  unleadied,  are 
highly  valuable  as  additional  fertilizers  in  furnishing  potash  and  othi^ 
minerals  for  the  cultivated  crops.    In  closing  their  rei)ort  the  committee 
state  that,  under  the  system  of  cropping  so  widely  prevalent,  the  most 
careful  preparation  and  use  of  aJl  the  available  bones  in  Michigan  wiU 
not  replace  the  phosphates  withdrawn  from  the  soil  by  the  frequent  rtei- 
cnrrence  of  the  wheat  crop ;  and  that,  to  increase  the  productiveness  ol 
their  lands,  farmers  must  lessen  the  proi)ortion  of  acres  annually  devdtj^ 
to  wheat,  keep  more  stock,  and  thus  manure  more  highly  from  thej^xo- 
ducts  of  the  farm,  and  with  other  valuable  fertilizers  at  conmiand. 

AGBIOTTLTUBAL  SOCIETIES— THEIB  OBJECTS  AND  MANAaSMENI>« 


r 


An  article  upon  this  subject  states  that  the  Highland  Society  of  Soot- 
land — the  oldest  in  Great  Britain — ^was  formed  in  1780,  and  that  the  fist    I 
steps  toward  such  organizations  in  tins  country  were  taken  shortly  »^    ' 
the  dese  of  the  Revolution.    "  The  Philadelphia  Society  for  tki^  ^' 
provement  of  Agriculture^  was  organized  in  1787,  numbering  ajKioTig 
its  members  George  Washington,  Robert  Morris,  Timothy  Picl^^^?*J. 
and  other  distinguidied  men.    "  lie  Massachusetts  Society  for  tl^^  ^ 
motion  of  Agriculture "  was  formed  in  1792,  with  Samuel  Ada^^^^. 
president.    "  The  New  York  State  Society  for  the  Promotion  of  A^^^^j 
ture.  Arts,  and  Manufactures  ^  was  organized  in  1793,  with  Chai>^^ 
Livingston  at  its  head.    County  societies — Berkshire,  Massachc^^^-^tte 
taking  the  lead — were  formed  in  several  States  before  the  close  C^^od- 
last  century,  but  it  waa  not  until  after  the  war  of  1812  that  thesa  ^^^^ 
eties  became  general.    Before  the  establishment  of  exhibitions,  soc^^jjge 
directed  their  efforta  mainly  to  bringing  out  papers  or  essays  in  vesfPf^^i 
to  questions  propounded,  much  valuable  matter  being  thus  eU<5^^^ 
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Some  societies  offered  preminms  for  the  introduction  of  specimens  of 
breeds  of  domestic  animals,  implements,  seeds,  &c.,  thought  to  be  desir- 
able ;  and,  unaer  this  offer,  Merino,  Leicester,  and  Texel  sheep,  and 
both  Shorthorn  and  Holstein  cattle  were  introduced  into  Massachu- 
setts. Premiums  were  also  offered  for  experiments.  The  fundamental 
idea  in  the  institution  of  agricultural  societies  was  to  better  the  condi- 
tion of  the  farming  class,  by  introducing  such  improvements  in  husbandry 
IpS  would  secure  the  best  returns  for  the  outlay  of  labor  and  capital.  Af- 
brding  amusement  to  the  people,  any  further  than  amusement  could  be 
lerived  from  objects  of  actual  utility,  was  not  contemplated,  and  this 
s  undoubtedly  the  true  groundwork  for  such  associations. 

The  means  by  which  agricultural  societies  can  effect  improvement  are 
inumerated  as  follows:  1.  The  holding  of  exhibitions  at  which  premiums 
kre  given  for  specimens  of  superior  merit  or  excellence  in  the  different 
lepartmeuts  to  which  their  supervision  is  extended.  2.  The  bestowmeut 
»f  jnoney  for  making  experiments  to  settle  doubtful  questions.  3.  The 
mbiication  of  special  papers  or  essays,  comprising  useful  information' 
3f  these  the  holding  of  exhibitions  is  the  most  prominent,  but  not  neces- 
larily  the  most  imiiortant,  though  many  societies  make  this  the  sole  ob- 
eot.  Judgment  is  required  in  the  offering  of  premiums,  and  generally 
:ho  amount  of  premium  should  be  graduated  by  the  utility  of  the  object 
:br  which  it  is  offered.  It  is  important  to  establish  correct  standards  by 
iHrhich  animals  and  things  should  be  judged.  The  mere  use  of  the  word 
^>e8t  does  not  exx)re8s  anything  as  to  what  constitutes  excellence. 

Unusual  prominence  kas  of  late  years  been  given  to  the  horse,  and, 
ander  the  name  of  '^trials  of  speed,"  some  societies  have  made  racing 
bhe  principal  feature  of  their  exhibitions.  The  excitement  incident  to 
these  displays  is  attractive  to  those  who  attend  for  amusement ;  but  is 
there  any  real  improvement  effected  by  these  premiums  t  What  im- 
provement do  they  make  or  even  intend  t  It  frequently  happens  that 
the  winning  horse  is  one  of  little  value  for  any  purpose  of  usefulness, 
md  the  offering  of  premiums  for  mere  speed,  if  it  haa  any  effect  at  all, 
tends  to  the  production  of  horses  in  wMch  the  more  useful  properties 
ire  found  only  in  an  inferior  degree.  An  acquaintance  with  the  manner 
in  which  these  ^^  trials  of  speed"  are  got  up  leads  to  the  conclusion  that 
uhey  are  chiefly  designed  as  means  for  making  money  for  hotel-keepers, 
lorse-dealers,  and  gamblers ;  and  the  contests  are,  in  principle,  nothing 
nore  than  those  instituted  by  gambling  associations,  where  horses  com- 
pete for  purses.  In  view  of  these  facts,  are  such  displays  calculated  to  im- 
>rove  either  the  breed  of  horses  or  the  morals  of  men  t  The  true  friends 
>f  agriculture  are  disgusted  and  stand  aloof,  thus  depriving  the  societies 
)f  the  aid  of  the  most  substantial  citizens,  the  class  which  can  alone  be 
lepended  upon  for  the  prosecution  of  enterprises  designed  for  the  public 
^ood.  The  horse  need  not  be  excluded  from  these  exhibitions ;  he  is  one 
>f  the  most  useful  of  our  domestic  animals,  and  his  improvement  should 
lot  be  overlooked.  Several  classes  of  horses  are  requmMl,  however,  the 
nost  important  of  which,  in  this  community,  is  the  farm  horse ;  and  this 
ilso  is  the  class  most  needing  improvement.  Next  hi  importance  is  the 
"oadster.  One  point  of  merit  in  this  class  is,  of  course,  speed ;  but  the 
airest  mode  of  testing  the  quality  would  be  to  try  each  horse  by  himself 
n  a  quiet  way;  for,  when  put  upon  the  track  in  competition,  the  race  is 
lot  always  to  the  swift,  the  tricks  of  the  jockies  often  having  more  to  do 
^th  the  result  tUb^n  the  speed  of  the  horses. 

It  is  said  that  the  people  will  not  attend  purely  utilitarian  exhibi- 
ions,  but  experience  shows  that  this  objection  is  not  valid.  The  New 
fork  State  Agricultural  Society  has  form  tiie  beginning  steadily  refused 
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to  tolerate  any  gambling  or  clap-trap  expedients.  It  has  never  allowed 
trials  of  speed  on  its  grounds,  and  has  never  set  apart  any  more  groimd 
for  horses  than  was  required  fairly  to  show  their  gait ;  yet  large  crowds 
have  always  attended  the  exhibitions  of  this  society.  In  Great  Britain 
everything  that  has  not  a  direct  bearing  on  the  improvement  of  J^ncol- 
ture  is  rigidly  excluded  from  the  exhibitions ;  yet  tiie  people  attend  in  m 
great  numbers,  in  proportion  to  population,  as  they  do  in  this  ooontry. 
At  the  exhibitions  of  our  Canadian  neighbors  they  have  no  trial*  of 
speed,  and  allow  no  private  shows  upon  their  grounds ;  but  their  exhibi- 
tions are  as  weU  attended  as  ours.  It  is  unreasonable  to  suppose  that 
our  people  are  naturally  so  different  from  those  of  other  countries  thit 
they  cannot  be  influenced  by  similar  motives. 

The  subject  of  trotting  and  racing  horses  at  agricultural  exhibition* 
seems  at  last  to  be  attracting  considerable  attention  from  persons  wiio 
have  the  prosperity  of  agricultural  societies  at  heart.  W.  L.  Webber^inte 
address  before  the  Saginaw  County  Agricultural  Society,  observed  tliaii 
"While  an  agricultural  society,  conducted  as  it  should  be,  is  producti^ 
of  manifest  good,  experience  has  proved  that  a  society  under  the  Bam* 
and  guise  of  agriculture  may,  by  mismangement,  and  by  its  offictf| 
mistaking  or  forgetting  the  objects  for  which  the  society  was  formed 
become  rather  an  evil  than  a  blessing  to  the  community."  It  is  app> 
rent  that  the  "  fast-horse  business''  is  operating  injuriously  on  the int^ 
ests  of  agricultural  societies.  The  meager  display  of  animals  and  articM 
in  general  at  exhibitions  is  attributable  to  the  fact  that  the  public  inttf*!j 
is  absorbed  by  the  racing  allowed  on  these  occasions ;  and  it  is  thoflg' 
by  many  that,  unless  this  thing  is  checked,  it  will  ruin  the  societiefli 

The  utility  of  exhibitions  depends  very  much  upon  the  systems^ 
transaction  of  business.  There  is  usually  too  much  hurry  and  confiisi* 
which  nrught  be  avoided  in  a  great  degree  by  requiring  tiie  entries  to 
made  in  advance.  It  is  advisable  also  that  at  lm*ge  shows,  at  least,  ^ 
awards  be  made  before  the  crowd  is  admitted.  The  offering  of  prC' 
urns  for  the  settlement  of  doubtful  questions,  under  proper  dirioti 
may  accomplish  much  good :  and  it  should  be  a  leading  object  to 
that  which  cannot  be  done  oy  individuals.  Accurate  experiments 
always  valuable  to  agriculturists  in  general,  but  in  most  cases  cause  J 
to  their  conductors ;  hence  the  pecuUar  propriety  of  encouraging  exp^ 
ments  by  premiums.  Every  zealous  farmer  is  an  experimenter,  hut  i 
results  of  his  experiments  are  seldom  known  to  others.  To  prove  tl 
a  doubtful  practice  is  wrong  would  be  as  valuable  to  agriculture  ffl 
prove  it  right;  but  the  proof  may  be  obtained  fifty  times  by  as  ma 
formers,  and  still  the  result  be  imknown  to  all  but  the  «:perimentc 
Premiums  for  experiments,  conducted  with  care  and  accuracy^  and 
peated  under  different  circumstances  until  the  i)oint  in  question  isdea 
^ttled,  could  not  fail  greatly  to  promote  the  improvement  of  agricultn 
The  reports  and  exx)eriment8  would  comprise  useful  matter,  and,  in  o 
nection  with  special  papers  and  essays,  would  be  valuable  for  publi 
tion  by  the  society.  If  officers  of  societies  would  take  this  matter  si 
ously  in  hand,  they  might  greatly  Increase  the  usefulness  of  their  asa< 
ations,  besides  adding  largely  to  the  fund  of  useful  information. 

OHIO. 

EEPOET  OP  THE  SEOBBTABY.        ^ 

John  H.  Klippart,  corresponding  secretary  of  the  State  Board 
Agriculture,  says,  in  his  annual  report,  thatVhile  the  past  twelvi 
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een  years  have  witnessed  a  greater  revolution  in  Ohio  in  the  introdnc- 
Q  of  mechanical  forces  into  practical  agricnltore  than  the  most  fertile 
igination  could  have  conceived  at  the  commencement  of  the  present 
itory y  there  has  been  no  improvement  in  the  management  of  sml  since 
0;  neither  the  product  per  acre  nor  the  aggregate  yield  has  been 
reased.  No  crop  of  wheat  since  1860  has  yielded  so  many  bushels  as 
I  product  of  that  year,  and  no  crop  since  has  equaled  the  yield  per 
e,  while  the  area  in  wheat  has  been  regularly  decreasing  up  to  the 
sent  year.  He  estimates  that  the  wheat  production  of  the  State  for 
years  1864-'65-^'66  feU  at  least  3,000,000  bushels  below  the  actual 
ne  consumption  for  bread  each  year  after  deductmg  reserve  for  seed, 
uiring  an  importation  of  that  amount  annually,  instead  of  exporting 
000,000  bushels  as  in  former  years. 

The  acreage  in  com  almost  attained  its  maximum  in  1855,  when  the 
eage  was  2,205,282  and  the  yield  87,587,434,  against  an  acreage  of 
82,789  and  a  yield  of  63,865,162  bushels  in  1867.  But  one  year's  crop 
!  exceeded  that  of  1855 :  it  was  that  of  1860,  aggregating  91,588,704 
shels  on  an  area  of  2,39y,639  acres. 

[The  secretary  remarks  that  Ohio  cannot  maintain  her  position  as  an 
-icultural  State,  if  she  fails  to  produce  a  sufficient  supply  of  breadstnfb 
her  own  population,  and  suggests  that  experiments  be  instituted  with 
\  view  of  obtaining  an  increased  product  per  acre,  without  materially 
reasing  the  expense  of  cultivation. 

lorse-hoeing  wheat  in  the  spring  has  proved  beneficial  in  Europe^  but 
long  as  Americans  undertake  to  grow  two  crops  at  once,  wheat  and 
ver,  it  is  not  probable  that  horse-hoeing  will  find  much  favor ;  tiiough 
romd  be  mudi  more  remunerative  to  grow  forty  bushels  per  acre  by 
rse-hoeing  and  grow  the  clover  separate,  thm  to  grow  fifteen  ox 
hteen  bushels  in  connection  with  a  crop  of  clover. 

Btie  aggregate  acreage  under  cultivation  in  1867  shows  an  increase  of 
y  about  75.000  acres  over  that  of  1858.  The  mayimum  number  was 
ched  in  1860,  being  7,405,406 ;  in  1863  the  amount  had  fallen  to 
13,494;  in  1867  it  had  again  increased  to  6,479,659,  but  nearly  a  mil- 
i  of  acres  less  than  in  1858,  while  tiie  i>opulation  had  increased  half  a 
lion. 

Products  0/1867 Wheat,  15,220,726  bushels;  rye,  1,023,520  bushels: 

skwheat,  590,294 bushels;  oats,  18,634,772  bushels;  barley,  1,604,226 
ihels ;  com,  63,865,102  bushels ;  meadow  hay,  1,993,463  tons :  clover 
^j  286,807  tons :  clover  seed,  147,876  bushelB ;  clover  plowea  under 
manure,  26,827  acres ;  flax,  10,523,876  pounds  of  fiber,  and  726,517 
ihelfl  of  seed;  potatoes,  5,794,797  bushels;  tobacco,  11,589,355 
inds ;  butter.  34,833,604  {xounds ;  cheese,  19,985,486  pounds ;  sorghum 
ip,  1,255,807  gallons;  sorghum  sugar,  20,094  pounds;  maple  sirup, 
^,444  gallons;  maple  sugar,  2,655,881  i>ounds;  grapes,  4,558,707 
xnds;  wine,  291,933  gallons;  ^rape-vines  planted  during  the  year, 
83  acres;  whole  number  of  vmes  in  tiie  State,  6,939  acres;  wool. 
844.601  poimds;  sweet  potatoes,  11,365  bushels;  apples  9,404,642 
sheb ;  peaches,  1,402,849  bushels  ^  pears,  125,702  bushes ;  pasturage. 
18,710  acres;  number  of  acres  m  orchards,  340,925;  uncultivatea 
ids,  5,838,906  acres :  stone-coal  mined,  46,703,886  bushels;  pig  iron 
inufACtured,  12887,584  tons. 

Farm  ^toe^Sp—Hbrses,  698,909;  cattle,  1,604,668;  mules.  25,272;  sheep, 
122,495;  hogs,  1,807,594;  dogs,  176,807:  sheep  killed  by  dogs, 
,141:  injured,  19,416;  aggregate  amount  or  iiijury  to  sheep  by  dogs, 
23,827  54. 
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THE  MADISON  OOUOTTST  CATTLE  SALES.  f^^ 

The  aggregate  number  of  cattle  and  other  stock  sold  at  the  montMy  m 
sales  in  Madison  County  during  the  year  1867  was  3,713  head,  divided 
as  follows:  Three-year-old  cattle,  643;  two-year-old  cattle,  1,6W;  one- 
year-old  cattle,  632 ;  dry  and  fat  cows,  193 ;  milch  cows  and  calves,  (6; 
two-year-old  heilers,  21 ;  one-year  old  heifers,  29;  calves,  10;  balls,  3; 
oxen,  86  yokes ;  sheep,  236 ;  mules,  23.  Average  weights  and  pricwfor 
the  year*:  tbree-year-old  cattle,  1,129  pounds;  price,  $71  40;  two-year 
old  cattle,  902  pounds ;  price,  $48  54 ;  one-year-old  cattle,  594  pounds; 

price,  $29  50;  dr '  ^'^ """ ' '—  '^•"^  '"'*  -i"^-« 

and  calves*  price, 

one-year-old  heil 

biUls,  1,200  pounds;  price",  $49  25  j' oxen,  2,704  pounds,  per  yoke ipnc^i 

$186  44;  sheep,  price,  $2  66:  mules,  price,  $65.    Total  cash 

$169,582  34,  or  an  average  of  $14,131  86  per  month. 

PREMIUM  CROPS  REPORTED  FROM  COUNTY  SOCIETIES. 

Wheat — Henry  Everett,  Van  .Wert  County,  raised  on  two  axjrea  of 
land,  57i  bushels  of  wheat,  at  a  cost  of  $24  12;  sowed  three  busheteoT 
seed« 

Samuel  Mitchell,  of  Brown  County,  raised  on  one  acre  27  bushels  M 
pounds,  at  a  cost  of  $11  28.  Wheat  sold  at  $3  per  bushel— $82  70;  net 
profit,  $71  42.  Variety,  Tappahannock ;  IJ  bushel  sown,  on  tobacco 
ground. 

H.  T.  Binehart,  of  Auglaize  County,  raised  on  seven  acres  191  bnshda 
17  pounds,  at  a  cost  of  $71  60.  Wheat  sold  at  $2  per  bushel— $362; 
net  profit,  $310  50,  or  $45  36  per  acre.  Com  stubble  land,  broto 
in  June,  stirred  in  August,  and  twice  harrowed  and  drilled  September  1, 
putting  one  bushel  of  seeu  to  the  aere. 

Com. — H.  T.  Binehart,  of  Auglaize  County,  raised  on  one  acffe  81 
bushels  6  pounds  of  com.  worth  $64  86 ;  cost  of  raising,  $8 ;  net  profit, 
$56  S6.  Ground,  an  old  meadow  never  before  plowed ;  broken  op 
early  in  spring,  so  as  to  freeze  after  plowing,  then  harrowed  well,  and 
planted  13th  May,  plowed  four  times,  commencing  as  soon  as  the  con 
was  large  enough.  Another  acre  yielded  96  bushed  of  com.  The  land 
was  harrowed  and  rolled  untU  perfectly  mellow,  furrowed  one  way  and 
drilled,  three  or  four  grains  in  the  hill,  two  feet  apart,  and  plowed  twice, 
three  furrows  in  a  row. 

Eleazer  Abbe,  of  Lorain  County,  raised  on  one  acre  eigfaty-nine  and 
two-fifths  bushels  of  com.  Ground  never  before  plowed ;  broken  up 
in  May,  thoroughly  harrowed  and  planted  without  manure,  four  ftet 
apart  each  way ;  cultivated  twice  and  well  hoed. 

M.  V.  Brown,  of  Brown  County,  raised  on  one  acre  77  bushels  of  com, 
worth  $57  50 ;  expenses,  $10  25 ;  net  profit,  $47  25 ;  soil,  a  clay  Ioud, 
plowed  in  April,  eight  inches^  rows  four  feet  apart  each  way;  aeed, 
small,  yellow  com. 

H.  N.  Gillett,  of  Lawrence  County,  raised  on  one  acre  99  bushels  12J 
pounds  of  corn,  on  a  field  which  had  been  under  cultivation  forty-sevei 
years  without  manure ;  river  bottom;  soil  one-fifth  white  oak,  sandy,  day 
loam;  balance  alluvial,  with  blue  clay  subsoil;  culture,  land  broken 
about  a  foot  deep,  harrowed  once,  and  laid  off  three  feet  nine  inohes  each 
way ;  planted  with  Gillett's  improved  com,  worked  each  way  when  quite 
young,  with  cultivator,  hoed  once,  and  thinned  to  two  stalks,  plowed 
twice,  and  just  before  the  tassel  appeared  it  was  worked  by  running  the 
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cultivator  across  the  furrows  of  the  last  plowing,  holding  up  the  side  oi 
the  implement  next  to  the  row,  so  as  to  barely  scarify  tibie  surface  near 
Hie  com. 

George  Nichols,  of  Morrow  County,  raised  on  one  acre  90  bushels,  and  on 
Ive  other  acres  60J  bushels  each  of  com.  The  piece  was  an  old  meadow, 
towed  and  harrowed,  rowed  on©  way,  nearly  four  feet  apart;  plowea 
wice  in  the  row  one  way,  and  hoed  once.  The  first  acre  was  a  black 
>am;  of  the  other  five,  four  were  black  loam,  and  the  remaining  one 
lay ;  no  manure  used. 

Barley. — ^A.  E.  Hofl&nan,  of  Van  Wert  County,  raised  on  one  acre  41 
oshels  of  barley,  worth  $41 ;  expenses,  $11 ;  net  profit,  $30.  Land 
lowed  and  harrowed,  sown  broadcast  and  harrowed,  harvested  by  hand, 
txreshed  by  machine. 

A.  P.  Einehart,  of  Auglaize  County,  raised  on  1 J  acre  60  bushels  of 
arley.    Clover  8«d,  plowed  in  July,  and  fallowed;  grain  drilled  in. 

Hay. — A.  B.  Taylor,  of  Lorain  County,  cut  from  four  acres  of  bottom 
md  14  tons  of  timothy.  The  grass  stood  three  feet  to  four  feet  high, 
nd  very  thick.  The  land  was  not  pastured  the  preceding  fall,  which 
Ir.  T.  thinks  adds  twenty-five  per  cent,  to  a  meadow,  esi^ecially  if  before 

dry  summer. 

Potatoes. — ^A.  E.  Hoffman,  of  Van  Wert  Count^^,  raised  on  one-fourth 
f  an  acre  40 J  bushels  of  potatoes,  valued  at  $40  50;  expenses,  $11.50. 
^et  profit  $29.  Land  plowed  and  harrowed.  The  potatoes  T^ere  cut 
jid  dropped  in  rows;  hoed  once,  plowed  three  times. 

Hiram  Leget,  of  Morgan  County,  raised  on  one-half  acre  124  bushels 
f  peach-blow*  potatoes.  Sod  ground  of  sandy  character,  plowed  deep 
D  March  and  planted  1st  April ; '  drilled  six  inches  apart :  cultivated 
wice  with  double-shovel  plow,  and  hilled  up  with  No.  4  plow,  placing 
he  seed  deep  in  the  hUl. 

.8.  H.  Scott,  same  county,  raised  on  88  rods  114  bushels  white  peach- 
low  potatoes,  valued  at  $114 ;  expenses,  $30  40 ;  net  profit,  $83  60.  Com 
ind,  with  five  loads  of  manure  spread  on,  and  then  plowed  deep;  planted 
1  drUls,  plowed  three  times,  and  hoed  once. 

H.  N.  GHlett.  of  Lawrence  County,  raised  on  one  acre  160  bushels  15^ 
oands  peach-mow  potatoes,  valued  at  $160  25;  expenses,  including 
iterest  on  land,  taxes,  &c.,  $62;  net  profit,  $128  25.  Soil,  dark  clay 
MUD,  in  places  quite  giavelly.  I^lanted  middle  of  June,  on  heavy  blue- 
rass  sod  recently  tuMied« 

Mr.  Oillett  d  vided  one  potato  into  179  sets,  from  which,  after  sprout- 
ig,  67  slips  were  taken,  making  in  all  246  hills,  from  which  he  har- 
eeted  10  bushels  48A  pounds,  after  having  29  hills  robbed  by  thieves. 
be  potato  occupied  eight  rods  of  ground*  Soil,  pond-muck;  crop 
'orked  with  hoe  after  breaking  deep  with  the  big  plow.  No  manure 
sed. 

Sweet  potatoes. — ^William  Meyer,  of  Brown  County,  raised  on  nine  rods 
3  bushels  of  Lebanon  yellow  sweet  potatoes,  at  a  cost  of  about  $6.  Soil, 
ght  loam,  without  manure^  plowed  early  in  the  spring,  and  re- 
k)wed  and  harrowed  middle  of  May«  then  thrown  up  in  ridges  3^  feet 
{KBbrt,  and  dressed  over  with  a  hoe;  tne  seed  x)otatoes  sprouted  in  a  hot 
ed^  and  transplanted  20ih  of  May ;  plants  set  in  the  center  of  the 
idges,  18  inches  apart,  and  watered  as  set,  and  afterward  plowed 
Wice  with  double  shovel,  and  hoed  twice. 

Sorghum. — ^A.  E.  Hoffinan,  of  Van  Wert  County,  raised  on  one-fourth 
fan  acre,  Chinese  cane,  yielding  syrup  valued  at  $20  25.  at  a  cost  of 
12  25;  net  profit,  $8.  Land  plowed  and  harrowed,  ana  planted  in 
ills  about  four  feet  apart. 
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MILK,  BXJTTEB,  AND  CHEESE. 

Milk  (md  butter.— B,.  Baker's  cow,  "  Victoria,^  11  years  old,  thiw- 
fourths  Shorthorn,  gave  in  ten  days,  commencing  July  9, 610^  pomids  ol 
milk.  "Euby,"  five  years  old,  three-quarters  Shorthorn,  gave  42S 
pounds  in  same  time.  ^^  Irene,^  eight  years  old,  seven-eightibs  Short 
horn,  gave,  in  ten  days^  from  June  ll,  18|  pounds  of  butter.  These  cow? 
were  kept  on  grass  during  the  trial,  and  for  six  weeks  previous. 

Gteorge  E.  Nichols,  of  Lorain  County,  entered  his  "  Star"  cow,  eighi 
years  old,  large  and  fine,  as  yielding  557|  pounds  of  milk  in  ten  days 
the  highest  for  one  day  being  59  pounds. 

Cheese. — ^The  premium  cheese  in  Lorain  Oounty  was  made  in  Mayan( 
June  from  18  cows,  two  milkings  to  a  cheese,  with  no  addition  o 
cream.  After  a  calf  was  killed,  the  rennet  was  taken  out,  turned  am 
examined,  turned  back,  filled  with,  salt,  hung  up  and  dried.  In  pi« 
paring  the  rennet  it  was  cut  up  in  small  pieces,  put  in  a  stone  jar  a 
crock,  and  a  gallon  of  water  and  one  quart  of  salt  added  to  each  rennet 
and  to  each  six  rennets  three  lemons  and  one  ounce  each  of  sage,  cloves 
and  cinnamon.  The  cheese  was  pressed  in  a  common  self-pr^serfoi 
twenty-four  hours,  and  then  in  a*screw-press  the  same  length  of  time 
then  put  in  a  drying-room  and  turned  daily. 

According  to  the  list  given  there  were  52  cheese  and  butter  factotiei 
in  the  State  in  1867,  with  an  ag^egate  of  37,050  cows,  located  as  fol 
lows :  Geauga  County,  19  factories,  16,350  cows ;  Lake,  four  factories 
1,600  cows  'y  Trumbull,  three  factories,  2,700  cows ;  Summit,  eight  fiic 
tones,  5,050  cows ;  Portage^  six  factories,  3,800  cows ;  Cuyahoga,  twc 
factories,  1,500  cows ;  Lorain,  four  factories,  2,750  cows :  Huron,  twc 
&ctories,  1,200  cows ;  Ashtabula,  one  factory,  400  cows ;  Medina,  three 
fiactories,  1,700  cows;  being  an  average  of  712 J  cows  to  each  factory. 

SMALL  FBUITS. 

Charles  Van  Thome,  of  Berlin  Heights,  raised  on  77  rods  100  bosheii 
of  strawberries,  mostly  Wilson's  Albany.  Th^  vines  were  covered  wid 
straw,  thus  protecting  them  fix)m  the  severity  of  the  winter.  One  at  Hat 
committee  raised  on  less  than  four  rods  over  five  bush^  of  Lawtoa 
blackberries,  worth  in  Cleveland  $6  to  $8  per  bushel,  at  the  rate  of  more 
than  $1,000 j)er  acre. 

Nicholas  Ohmer,  of  Dayton,  firom^two  acres  in  strawberries,  the  Wash' 
ington,  McAvoy  Superior,  and  Wilson's  Albany,  realized,  during  seTeo 
years,  from  $150  to  $200  per  acre  above  expenses  of  picking,  marketingt 
&c.  I  from  four  acres  in  Black-cap  raspberries  he  netted  from  $125  to  11^ 
per  acre  annually ;  and  from  1^  acre  in  Lawton  blackberries  he  hsA 
four  good  crops  in  seven  years,  netting  an  average  of  $200  ^  anntim. 
After  planting,  the  strawberries  received  no  farther  attention  than 
weeding ;  from  the  raspberries  the  old  wood  was  cut  away  as  soon  as 
the  vines  had  done  bearing,  and  the  new  wood  cut  back,  leaving  the 
stalk  not  to  exceed  three  feet  in  length ;  the  blackberries  were  several 
times  winter  killed,  and  are  somewhat  tender  in  that  locedity ;  the  only 
cultivation  was  cutting  away  the  old  wood,  one  good  plowing  an- 
nually, and  keeping  down  the  weeds.  His  strawberry  patch  now  con- 
tains five  acres,  chiefly  Wilson's  Albany,  some  Jucunda,  or  Knox,  Agri- 
culturist, and  Bussell ;  the  crop  of  1867  reached  125  bushels  per  acr& 
field  culture,  from  which  he  realized  $1,900.  He  finds  currants  ana 
quinces  profitable  j  gooseberries,  cherries,  and  peaches  unprofitable. 
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FALL  TLOWmOj  HIOH  OTTLTXJBE,  ETC. 

JPaU  plowing  for  com. — In  an  "Agricultural  Survey  of  Delaware 
Ilotmty,"  Thomas  0.  Jones  states,  in  reference  to  com  planting,  that 
lie  best  farmers  break  up  clover  or  clover  and  timothy  sod  in  the 
yi  or  winter,  and  that  great  benefits  result  from  the  practice.  The 
oil,  on  account  of  the  ameliorating  influence  of  the  winds  and  frosts 
)t  winter,  is  more  mdlow  and  friable,  and  consequently  more  fertile. 
[liiB  mellow  condition  of  the  soil  remains  all  summer,  and  may  be  rea- 
Lily  distinguished  from  lands  broken  up  in  the  spring.  The  effect  in 
he  destruction  of  worms  is  equally  important.  Some  years  since  a 
portion  of  Mr.  Jones's  sod  for  com  was  not  plowed  until  late  in  the 
{iring;  the  remainder  of  the  field  had  been  plowed  in  the  fall.  The 
esolt  was,  that  the  com  upon  the  late  plowing  was  nearly  all  taken 
LP  by  the  cut-worms;  while  that  upon  the  flEdl-plowed  portion  was  not 
dstarbed,  the  worms  stopping  at  the  very  row  where  the  latter  com- 
oexiced. 

Plotter  for  clover. — Of  plaster  Mr.  Jones  says  that,  though  used  in  the 
«>iiBty  to  very  limited  extent,  when  applied  to  clover,  the  result  in  every 
ase  bas  been  an  extraordinary  increa^  in  the  crops.  In  his  first  ex- 
)eri]nent  about  1^  bushel  per  acre  was  sowed  upon  the  young  clover  th.^ 
atter  part  of  May.  A  strip  was  left  through  the  middle  of  the  field  with- 
out sowing.  The  difference  in  the  color  and  quantity  of  the  clover,  at 
he  time  of  mowing,  was  incredible.  The  plaster  increased  the  yidld  at 
east  one-third,  and  the  difference  in  the  aftermath  was  stUl  more 
oarked,  as  it  was  also  in  the  crop  of  the  following  year,  especially  on 
be  timothy,  upon  which  it  appeared  to  have  little  effect  the  first 
rear.  He  tried  plaster  on  wheat  and  com  in  the  hUl,  but  could  discovei 
lo  material  benefit  in  either  case ;  but  for  clover  he  considers  it  by  faa, 
be  cheapest  fertilizer,  and  thinks  every  fajmiev  should  make  a  thorough 
rial  of  it,  his  impression  being  that  there  are  few  soils  where  it  may  not 
)e  applied  with  advantage. 

High  culture. — In  concluding  his  general  observations  upon  (saem  op- 
erations, Mr.  Jones  remarks,  t£at  whatever  branch  of  agriculture  a  man 
nay  engage  in,  whether  mainly  in  tillage  crops,  or  stock,  there  can  be 
lo  profitable  results,  unless  his  land  is  kept  in  good  condition.  Large 
stops  are  always  profitable ;  small  crops  are  always  grown  at  a  loss. 
Qie  experience  of  Delaware  Oounty  fianners  has  demonstrated  that  the 
mly  practical  way  to  keep  their  day  lands  in  good  condition  is  to  break 
ihem  up  as  deep  as  possible,  eight  to  ten  inches,  and  in  the  fall,  if  practl- 
Able,  to  throw  the  subsoil  up,  so  that  the  frost  can  act  upon  it.  This 
fiH  loosen  it,  as  will  the  stirring  which  it  will  get  in  summer  in  working 
he  com  crop.  Then,  after  carefully  saving  and  applying  the  barn- 
yard manure,  their  great  dependence  must  be  clover,  for  the  two-fold 
>Tirpo8e  of  enriching  the  land  with  its  large  growth  of  vegetable  matter, 
Lnd  of  assisting  in  the  important  work  of  loosening  it  and  keeping  it 
riable,  with  its  far-reaching  net  work  of  roots.  Air  and  moisture  must 
>enetrate  the  earth,  or  crops  will  not  grow.  It  has  been  demonstrated 
hat  plants  will  grow  with  no  other  food  than  air  and  water,  but  with- 
out these  the  best  soil  will  fail  to  produce  vegetation. 

Under  the  general  ditch  laws  the  commissioners  of  Wood  Oounty 
lave  granted  and  laid  out  130  drains,  averaging  ten  miles  in  length; 
nd  the  several  townships  have  granted  and  laid  out  an  equal  number, 
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averaging  three  miles  in  length:  During  the  summer  and  fall  of  1867 
nearly  400  miles  of  county  ditches  were  mode,  at  an  average  cost  of 
$1,000  per  mile,  and  about  50  miles  of  free  turnpike  roads.  One  of  these 
county  ditches  is  30  miles  long,  from  eight  to  20  feet  on  the  bottom,  and 
from  three  to  six  feet  deep,  deepening  and  widening  as  it  approaches 
the  outlet.  The  county  spent,  in  1807,  about  $500,000  for  drainage  pnr- 
poses,  and  it  is  considered  a  good  investment, 

INDIANA. 

MILOH  COWS. 

An  essay  on  breeding  cattle  and  the  management  of  milch  cows,  hy    -. 
Alfred  Hadley,  urges  the  farmer  or  dairyman  to  keep  good  stock,  as   , 
most  prudent  and  profitable.    Counting  the  cost  of  keeping  a  cow  the 
whole  year  at  $3  per  month,  and  estimating  the  mUk  at  four  cents  a   - 
quart,  a  cow  that  cost  $60  and  averages  eight  quarts  a  day  for  300  days  | 
of  the  year,  will  exactly  pay  first  cost  and  expenses ;  while  a  cow  that  - 
costs  $100  and  averages  12  quarts,  will  pay  first  cost  and  exx>ense8  and  ^ 
$8  over,  so  that  if  a  good  cow  is  worth  $60,  a  very  good  one  is  worth  ! 
$100,  besides  the  strong  probability  that  the  offspring  of  the  very  good  j 
cow  wiU  also  be  superior.    The  writer  says  that  the  Shorthorn  breed  % 
varies  widely  from  very  good  to  very  poor  milkers,  and  that  choosiiiga  *^ 
heifer  for  the  dairy  from  this  stock  is  always  attended  with  risk.   Bw 
Devonshire  cows  are  much  nearer  uniform.    He  commenced  breeding 
Shorthorns  thirty  years  ago,  but  for  the  past  ten  years  has  used  the 
Devons  mostly ;  and  ha^s  never  yet  milked  one  that  did  not  give  ridi 
milk,  though  there  is  a  variation  in  the  quantity  and  quality  even  with 
them.    The  Shorthorns  are  not  surpassed  for  growing  and  fattening, 
when  they  have  an  abundance  of  good  pasture  or  other  ^ood  food.   He  * 
once  had  a  pure  Shorthorn  calf  which  at  seven  months  old  weighed  700 
pounds,  and  he  had  only  about  half  the  milk  his  dam  gave  during  the 
first  three  months. 

In  reference  to  milking,  Mr.  Hadley  says,  the  pen  should  be  fumifihed 
with  troughs  for  salt  or  meal,  and  with  a  large  movable  box  to  reorive 
thedroppmgs^  and  the  pen  be  keptclean.  Before  milking,  the  cowsshoold 
be  brushed  with  a  short-handled  broom,  and  their  teats  washed  withoold 
or  warm  water,  as  the  weather  may  indicate.  Milk  each  teat  a  htUe  as 
a  kind  of  preparation,  after  which  tiie  fester  and  sooner  the  milk  is  takeO} 
the  more  milk  the  cow  will  have  to  give  the  next  time,  if  the  milking  is 
not  performed  rashly.  Each  cow  should  have  the  same  location  and  the 
same  milker,  and  the  milking  should  be  performed  regularly  before  sun- 
rise and  after  sunset.  Neither  the  cow  nor  her  milker  should  be  iat^* 
rupted  during  the  process  of  milking,  and  the  less  talk  there  is  in  the 
pen  the  more  milk  the  cows  ^vill  give.  The  teats  should  often  be  greased, 
after  milkiiig,  with  some  bland  oil  ]  opossum  is  the  best% 

DEEP  PLOWINO. 

The  same  writer  in  another  article  advocates  deep  plowing  as  neces- 
sary, in  connection  with  judicious  underdraining  and  manuring,  to  stay 
the  general  deterioration  of  farm  lands,  and  restore  the  mCtural  produc- 
tiveness of  the  soil.  He  sums  up  the  advantages  of  deep  plowing  as 
follows:  First.  It  often  prevents  growing  crops  receiving  material 
mjury,  by  inducing  a  more  speedy  and  general  diffusion  of  a  superabun- 
dance  of  rain  or  water.    Second.  It  receives  and  holds  in  store  a  mnch 
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larger  amount  of  plant  food,  carbonic  acid,  ammonia  and  water,  and  at 
the  same  time  admits  of  a  proportionally  wider  range  for  the  roots  of 
plants  to  travel  in  pnrsnit  of  thAt  food,  so  that  when  dry  weather  comes, 
plants  growing  in  a  deeply  pulverized  soil  will  be  suppUei^with  food,  and 
sustained  in  their  vigor  of  growth  much  longer  than  plants  in  a  shallow 
plowed  soil.  Third.  It  admits  of  a  much  more  free  and  extensive  circu- 
lation of  air,  and  as  the  subsoil  is  much  cooler  than  the  air,  it  acts  as  a 
condenser;  and,  as  the  air  comes  in  contact  with  it,  it  is  decomposed 
and  water  is  left  in  the  soil,  richly  laden  with  carbonic  acid  and  ammonia. 
There  is  a  bountiful  supply  of  water  held  in  solution  by  the  air  in  the 
driest  weather ;  and  consequently,  if  the  soil  could  be  kept  completely 
pulverized  to  a  sufQcient  depth,  a  crop  of  com  could  be  produced  with- 
out rain. 

UNBERDEAINING  AM)  GEASSES. 

An  article  upon  this  subject,  by  J.  F.  Soule,  holds  that  the  two  great 
needs  of  Indiana  are  grass  and  (kainage — systematic  drainage  of  all 
lands  composed  largely  of  clay,  or  clay  loam^  devoted  to  cereals  or  roots, 
even  though  considerably  elevated  or  inclined.  Much  can  be  accom- 
plished, however,  by  the  systematic  growing  of  the  various  grasses,  not 
as  food  for  stock  alone,  but  as  a  means  of  enriching  the  land  and  improv- 
ing its  mechanical  condition;  so  that  com,  wheat,  potatoes,  &c,  shall 
be  regularly  and  certainly  remunerative  in  all  seasons.  The  State  is 
eminently  suited  to  the  growing  of  grass,  but  it  is  not  best  that  it  should 
become  exclusively  a  grazing  State,  a  diversity  of  productions  being 
requisite  to  .prosperity.  Every  farmer  should  have  sufficient  pastur- 
age to  furnish  good  feed  for  all  his  stock;  some  green  crops  i^ould 
be  grown  to  feed  milch  cows  and  other  stock  when  pastures  become  short 
in  August,  and  enough  hay  should  be  cut  to  feed  in  winter  the  stock 
kept  on  the  place ;  but  no  farmer  can  afford  to  raise  hay  for  sale.  The 
proceeds  of  the  hay  are  taken  from  the  land,  the  latter  being  impover- 
ished fully  in  proportion  to  the  value  abstracted,  and  no  one  can  profita- 
bly pursue  a  course  of  farming  which  impoverishes  his  land. 

Farmers  can  raise  remunerative  crops  of  nearly  all  kinds  every  year  if 
the  soil  is  in  the  right  condition — ^not  only  large  crops  in  favomble 
seasons,  but  in  the  wettest  and  the  driest  and  the  shortest  seasons.  This 
condition  is  found  ready  made  in  new  land  comjiosed  largely  of  vege- 
table mold,  not  too  wet  or  springy,  and  with  sufficient  sand  in  the 
sou  to  permit  natural  drainage.  Such  soil  will  grow  com  *and  pota- 
toes well  in  a  wet  or  a  dry  season.  At  the  time  of  writing,  Mr.  Soule  knew 
of  no  com  on  new  land,  well  supplied  with  leaf  mold,  which  was  well 
prepared  and  well  planted,  in  good  season,  and  well  worked,  but  would 
prove  a  remunerative  crop ;  whereas  the  com  on  old  or  poor  land,  or  that 
which  was  poorly  worked  on  comparatively  good  land,  would  be  hardly 
worth  harvesting.  New  land  cannot  always  be  had,1bowever ;  hence  the 
requisite  condition  must  be  secured  otherwise. 

All  plants  need  a  certain  degree  of  moisture  in  the  soil  to  sectu:e 
healthy  and  vigorous  growth.  When  the  soil  is  filled  with  water  to  that 
decree  that  it  is  called  mud,  most  plants  grow  but  little,  and  some  die. 
The  excess  of  water  prevents  the  air  and  heat  from  penetrating  the  soil, 
and  the  necessary  chemical  changes  to  feed  the  plant  cannot  take  place. 
The  air  also  furnishes  nitrogen,  ammonia,  &c.,  for  the  plants.  -If  the 
soil  is  too  dry  plants  cannot  grow  vigorously,  as  water  is  essential  to  the 
solution  and  preparation  of  the  mineral  elements  of  the  soil  necessary  to 
plant  life,  and  also  furnishes  carbon,  hydrogen,  and  oxygen  for  the 

33 


614  AGBIOtJLTtrBAI.  BEPOBT. 

plants.    Plants  can  grow  only  when  all  the  ingredients  of  their  oompo- 
sition  are  supplied  at  the  same  time,  and  in  a'^ohemically  prepared  con- 
dition, so  as  to  be  absorbed  by  the  roots.    We  most  so  manage  that  tbe 
soil  shall  be  fftmlshed  with  a  certain  degree  of  moistore  as  weU  as  air. 
We  need  4o  have  the  soil  in  that  mechanical  condition  (fineness,  or 
coarseness,  compactness  or  looseness,)  that  the  water  which  £alls  apoii  it 
may  penetrate  it,  carrying  its  richness  to  the  roots  of  th^  plants.   The 
greater  yoor  store-house  of  water  the  better ;  and  the  soil  ^ould  not  onlj 
permit  the  rain  to  penetrate  in  abnndance,  but  it  should  be  in  condition  to 
lift  the  water  up  toward  the  surface  as  the  latter  becomes  dry^  both  d 
which  are  practicable  when  the  soil  is  loose  and  pulverized.    The  ill  effeeti 
of  heavy  rains  may  be  avoided  to  a  great  degree,  by  working  the  soil  to  a 
greater  depth,  and  still  further  by  creating  a  vegetable  mold,  by  grow- 
ing grasses,  so  that  the  particles  of  clay  or  loam  may  be  held  apart,  and 
prevented  trom  running  together. 

Take  a  field  of  clay  loam  that  has  been  poorly  cultivated  until  th« 
vegetable  mold  has  been  mostly  consumed  by  the  growing  crops,  it 
will  produce  little  com,  less  potatoes,  and  but  a  small  and  uncertain  crop 
of  wheat.  It  surely  needs  enriching,  but  its  mechanical  condition  needs 
changing  as  certainly.  Stable  manure  would  enrich  it  and  somewhat 
improve  its  mechanical  condition ;  straw  plowed  under  would  do  tk 
same,  but  it  is  dif&cult  to  plow  under.  These  are  not  always  convenient^ 
however,  and  involve  considerable  labor :  but  the  field  could  be  seeded 
to  some  of  the  grasses,  in  connection  with  wheat,  rye.  or  even  oats.  A 
light  dressing  of  manure  should  be  added  to  invigorate  the  grass  and  other 
crop.  Ashes,  leached  or  unleached,  scattered  on  the  surface  as  the  crop 
is  coming  up,  or  early  in  the  spring,  would  be  beneficial.  IPlaster  gen- 
erally produces  a  marked  result  upon  any  of  the  grasses,  especially  clover. 
Hake  a  good  effort  to  get  the  grass  to  grow.  Clover  enriches  the  sdl 
more  than  other  grasses ;  and,  if  plowed  under  when  in  blossom,  the  8ofl 
is  greatly  enriched  by  the  tops,  as  the  grass  is  rich  in  fertilizing  qnal* 
ties:  and  the  roots  make  vegetable  mold,  and  aid  in  improving  the 
mecnanical  condition  of  the  soil.  Glover  will  not  do  well  on  fiat  and 
spring  land,  timothy  being  preferable.  Where  the  land  is  not  too  wet 
for  clover,  and  the  latter  is  not  to  be  cut  for  seed,  sow  both  timothy  and 
clover,  as  the  latter  is  liable  to  freeze  out.  When  mixed  tJiey  succeed 
finely.  With  this  turned  under  and  the  field  planted  with  com  the  fol- 
lowing spring,  the  corn  eomes  up  vigorous  and  strong,  with  healthy  color, 
grows  rapidly,  and  produces  strong  stalks,  and  large,  well  filled  ears;  the 
soil  does  not  become  compact  and  bard  after  a  soaking  raiiL  The  con 
being  so  much  more  vigorous  and  the  soil  looser,  the  com  is  quite  safe 
against  any  ordinary  drought  by  having  taken  deep  root. 

The  grass  has  converted  the  mineral  substances  of  the  earth  and  the 
gases  of  the  air  and  water  into  organic  matter,  new  vegetable  mold, 
and  furnishes  a  lai^e  supply  of  food  in  a  condition  that  is  easily  incor 
porated  into  the  growing  plants.  This  mold  furnishes  not  only  fertility 
and  drainage,  and  keeps  the  particles  of  the  soil  from  running  together 
when  excessively  wet,  but  also  furnishes  a  sponge,  as  it  were,  which 
raises  the  water  up  toward  the  surfeice  by  capillary  attiaction  in  case  of 
drought;  while  it  is  peculiarly  fitted  to  prevent  too  rapid  evaporatioiij<rf 
the  water,  and  to  secure  and  retain  the  ammonia  from  the  dew  and  mo* 
The  effect  of  this  vegetable  mold  is  greatly  beneficial  to  the  wheat  crop, 
giving  a  vigorous  growth,  and  preventing  winter-kiUing  by  heaving 
out;  and  the  potato  crop  receives  even  more  benefit  than  com  from  flw 
decomposing  sod  and  grass. 
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IOWA. 

BEPOBT  OF  TSPS  BEOBETABY. 

OatUe.— The  report  bt  Dr.  J.  M.  Shaffer,  se<»etary  of  the  State  Agri- 
onltand  Society^  states  that  the  fiaxmers  of  Iowa  have  made  sfow 
progress  in  the  UDprovement  of  cattle,  and  that  the  possession  of  titie 
Durham,  the  Devon,  or  the  Ayrshire  breed,  is  confined  to  very  few  per- 
sons, there  being  great  lack  of  appreciation  of  the  importance  of  improved 
stock.  Total  nnmber  of  cattle  of  all  ages,  956,169 ;  batter  made,  19,192,727 
pounds:  cheese,  1,403,864  pounds^  cattle  sent  ea«t,  (over  the  several 
raOroaos  from  which  returns  were  received,)  64,846  head,  being  one-fifth 
the  receipt  at  Ghicago. 

JJo^«.---Ghester  >/VTiite,  Magee,  Suffolk,  Poland,  and  Berkshire  are  the 
popular  breeds.  Number  of  hogs  in  the  State,  1,620,089;  shipped  east, 
334,265,  (one-fifth  Ghicago  receipts,)  not  including  11,119,880  pounds 
dressed  hogs,  7,365.606  pounds  pork,  and  2,679,398  pounds  lard,  shipped 
east  and  west,  the  lard  making  up  one-fourth  of  the  Ghicago  receipts. 

8keq^. — Remarkable  fluctuation  is  noted  in  sheep  raising.  Importa- 
tions of  sheep  in  1863,  70,118;  1864, 159,619;  1865,  33,116;  1866,  5,972; 
1867,4,368.  Exports:  1863,  6,289;  1864,  16.685;  1865,  20,765;  1866, 
62,689;  1867,  30,4^1.  Number  oi  sheep  in  the  State,  about  2,000,000: 
wool  exported,  2,086,147  pounds;  whole  wool  clip,  nearly  8,000,000 
pounds — an  increase  of  more  than  2,500,000  pounds  over  1866.  Loss  of 
Sheep  by  dogs  in  1864,  $126,148;  in  1866,  $88,267;  amount  for  1867  not 
ascertained.  In  this  connection  it  is  stated  that,  while  a  few  years  ago 
Iowa  was  entirely  dependent  upon  other  States  and  countries  for  woolen 
goods,  this  state  of  things  is  now  changed  to  a  considerable  degree,  the 
manomctures  of  the  State  reaching  $25,000,000  in  1867  against  $2,761,805 
in  1862,  and  $15,967,699  in  1866,  a  large  proportion  of  which  were  woolen 
goods. 

Wheat — ^The  crop  is  stated  to  have  been  unparalleled  in  quBntity  and 
unsurpassed  in  quality.  The  exx)ort8  for  the  year  over  six  railroads 
named  reached  6,639,628  bushels,  being  one-fourth  of  the  receipts  at 
Ghicago.  The  secretary  deprecates  attention  to  wheat  to  the  exclusion  of 
a  diversity  of  crops;  and  says  that,  with  a  good  crop  under  thorough 
cultivation,  Iowa  alone  could  raise  suflicient  wheat  foi>  the  whole  coun- 
try, adding:  "I  can  name  ten  prairie  counties  in  Iowa  with  6,000,000 
acres,  which,  at  ten  bushels  per  acre,  would  produce  wheat  enough  for 
home  consumption,  and  supply  a  larger  amount  of  wheat  and  flour  than 
passed  through  Ghicago  in  1867,  which  facts  justify  our  cautious  lookout 
for  cheap  wheat.  Diversify  agriculture  and  regard  grasses  and  ani- 
mals, which  promise  good  profits,  and  leave  wheat-raising  to  the  young 
pioneer  on  virgin  soil,  and  to  farmers  in  close  proximity  to  railroads.'' 

Oont.— Crop  about  70,000,000  bushels;  shipments  by  rail,  1,701,806 
bushels,  a  large  proportion  of  the  crop  being  consumed  at  home. 

Oats  shipped  by  rail,  617,689  bushels;  rye  and  barley,  621,565  bush- 
els: other  grains  and  seeds,  about  6,260,000  pounds. 

aorghum, — In  1858  the  acreage  of  sorghum  was  5,606,  product  410,776 
gallons,  or  74  gallons  per  acre;  1862,  37,607  acres,  3,442,396  gallons,  or 
96  gallons  per  acre;  1864,  21,452  acres,  1,543,604  gallons,  or  67  gallons 
per  acre;  1866,  25,796  acres,  2,090,567  gallons,  or  81  gallons  per  acre; 
1867.  product  about  3,000,000  gallons.  Product  of  sugar  in  1862  was 
21,469  pounds,  one  to  140  gallons  of  sirup;  in  1864,  8,386  poimds,  one 
to  172  gallons;  1866. 14,697  pounds,  one  to  143  gallons.  The  produc- 
tions of  sugar  are  ratner  the  results  of  accidents  than  of  any  well-digested 
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system  for  its  extraction  from  the  sirap;  but  these  figures  show  that 
sugar  really  exists  in  the  sirup.  One  gallon  of  simp  should  fumilBh 
five  pounds  of  marketable  sugar,  and  leave  half  a  gallon  of  exceDfint 
sirup,  a  result  which  would  l^ve  realized  10,452,785  pounds  firom  the 
crop  of  1866,  and  probably  more  from  that  of  186>Y.  Counting  the  sugar 
at  15  cents  per  pound,  the  crop  of  Iowa  alone  would  amount  to  $2,2o0,(^. 
The  people  are  not  generally  aware  of  the  extent  of  this  crop,  and  do 
not  appreciate  its  vsdue;  but,  in  the  experience  of  the  past,  there  are 
abundsoit  reasons  for  more  enlightened  effort  to  establish  the  crop  as  a 
staple  western  product,  as  it  is  no  more  liable  to  failure  than  Lidiafi 
com. 

County  societies. — Forty-five  county  societies  made  r^jports  for  the  year 
Number  of  members,  11,375;  receipts,  $25,477;  paid  out  in  premiains, 
$18,180;  leaving  an  average  of  $162  50  to  each  society  for  canent 
expenses. 

State  fair. — At .  the  fourteenth  amiual  State  fair  there  were  1,796 
entries,  462  more  than  ever  before;  receipts  $9,528;  paid  in  preznimDfl) 
$4^50. 

Bailroads. — In  1863  there  were  574  miles  of  railroad  in  the  State,  793 
miles  in  1865,  and  1,152  in  1867. 

Timber. — ^The  secretary  states  that  among  the  wants  of  Iowa  are  arti- 
ficial groves  of  timber,  and  careful  husbandry  of  the  natural  fore6t& 
In  1863  there  were  in  the  State  8,360  acres  of  timber,  and  4,786,886  aora 
of  inclosed  lands,  being  one  of  timber  to  each  260  inclosed  land;,  in  1866) 
45,774  of  timber,  8,263,174  inclosed  land,  one  to  170— an  encouraipng 
increase  of  timber.  To  illustrate  the  importance  of  more  general  wlti- 
vation  of  timber,  it  is  stated  that  the  railroads  of  Iowa  consume  iU)oiit 
35,000  cords  of  wood,  and  those  of  the  whole  country,  6,700,000  cords; 
and  that  for  repairs  of  existing  roads  in  the  State,  including  bridgeS) 
ties,  &c.,  the  annual  exx)ense  is  not  less  than  $670,000.  From  the  sev- 
end  sources  from  which  figures  were  attainable,  119,166,307  feet  of  lum- 
ber and  84,980,958  shingles  and  laths  were  imported  for  use  in  the  State 
during  the  year.  The  secretary  affirms  that  the  profit  from  a  five-acre 
grove  will  be  greater  than  from  any  other  product,  and  urges  legislatire 
encouragement  for  more  general  cultivation  of  forest  trees. 

EEPOETS  OF  STANDING  COMMITTEES  ON  FABM  STOCK. 

Oattle.'T-The  standing  committee  on  cattle  report  a  series  of  sub-repoitfi 
from  counties,  all  indicating  limited  though  increasing  attention  to  im- 
provement of  stock.  Durhams  everywhere  rank  highest  for  beet  The 
Adams  County  correspondent,  after  thirty  years'  experience  io  rsisxDg 
cattle  and  in  dairying,  considers  the  Durhams  best  for  beef,  Devons  to 
the  yoke,  and  Ayrshires  for  milk,  and  adds:  "In  raising  cows,  feed  Uw 
calf  until  a  cow,  on  the  food  that  wiU  make  the  cow  give  most  milk,  and 
you  will  have  a  milker.  In  raising  a  steer  never  let  hSn  eet  poor;  change 
feed  frequently;  and,  in  feeding  high,  give  plenty  of  salt,  as  nine-tenths 
of  all  the  diseases  of  animals  are  brought  on  by  want  of  salt.  It  i&  jnst 
as  easy  to  have  the  steer  at  four  years  old  weigh  2,000  pounds  as  1,300. 
There  will  be  from  300  to  500  pounds  difference  between  a  common  scrob 
and  a  tall,  long,  wide-spread  Durham.^  The  reporters  for  Fremont  and 
Jasper  prefer  the  Durhams  for  beef,  and  the  half-breeds  for  the  yoke  and 
milk.  Another  writer  says  that  Durhams  make  an  earlier  growth,  and 
are  more  perfect  in  form;  and  the  steers  two  and  a  half  years  ola  wOl 
luring  more  than  scrub  stock  at  three  and  a  half  years  old.  Shorthorn 
steers  may  be  got  ready  for  the  shambles  at  two  years  old,  if  required, 
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weigbing  from  1,100  to  1,300  pounds  gross,  while  common  stock  will  not 
weigh  more  than  500  to  800  at  the  same  age,  and  not  be  fit  for  market  at 
that.  A  Lee  Gonnty  corresx>ondent  says  the  Durhams  hre  best  for  the 
shambles,  and  for  the  yoke  a  cross  between  the  Devon  and  Durham,  the 
former  adding  activity  and  speed  to  the  latter,  making  pretty  working 
cattle,  easily  matched.  For  milk,  if  feed  is  plenty,  the  Dorham;  if  not, 
the  Devon  or  Ayrshire;  or,  if  short  hill-side  pasture  is  to  be  the  feed, 
an  Aldemey. 

^[orses. — The  report  on  horses  exhibits  a  want  of  interest  in  thorough- 
bred stock  in  Iowa,  and  a  general  inclination  among  farmers  to  use  the 
nearest  and  cheapest  stallions.  James  Grant,  of  Davenport,  writes  that 
not  one  in  ten  of  their  farmers  would  breed  with  a  thorough-bred  horse 
at  ten  dollars  if  he  could  get  a  cheaper  horse,  though  aware  that  the 
colt  of  the  former  will  command  more  money.  Bhickbird  stock  and  the 
Bashaw-Messenger  are  held  in  the  highest  estimation.  With  others  the 
Morgan  stock  ranks  first,  and  for  heavy  horses  the  Connestoga,  BeU- 
fomnler,  and  Printer.  The  increase  in  population  requires  more  than 
the  natural  increase  of  horses;  hence  there  is  inducement  for  horse* 
raisers. 

Mules  and  jacks. — Increased  attention  is  being  given  to  mule-raising, 
and  blooded  jacks  are  becoming  more  numerous.  The  value  of  mules,  for 
work,  profit,  &c.,  is  estimated  at  from  twenty-five  to  thirty-three  per  cent, 
over  that  of  horses,  and  a  mule  three  years  old  is  considered  as  good  as  a 
horse  at  four  or  five.  Those  having  mares  of  good  blood,  speed,  and  sym- 
metry should  breed  horses,  but  from  common  mares  it  is  more  profitable  to 
raise  mules.  One  reporter  says  the  proper  method  of  raising  colts  is  to 
feed  them  aU  the  hay  and  oats  they  wiU  eat ;  teach  them  to  eat  by  feed- 
ing with  the  mare,  and  they  will  not  mind  weaning;  by  this  course  they 
w^  sell  out  of  the  pasture  at  common  prices  for  two-year  olds.  It  is 
stated  that  mules  do  not  get  their  full  growth  till  in  their  teens,  and 
that  they  should  not  be  put  to  their  greatest  effort  before  they  are  ten 
years  old. 

Swine. — ^The  report  on  swine  is  made  up  chiefly  of  statements  of  local 
correspondents,  from  which  it  appears  that  the  Magee,  Chester  White, 
Suffolk,  Poland,  Berkshire,  and  China,  with  their  crosses,  are  the  most 
popular  and  profitable  breeds,  each  finding  preference  in  certain  locali- 
ties. One  writer  thinks  the  Magee  the  best  breed  without  a  cross,  but 
that  it  is  improved  by  crossing  with  the  Chester  White,  the  pork  selling 
for  25  cents  per  100  pounds  more  than  common  hogs;  also^  that  four 
bushels  of  meal  cooked  is  better  than  five  bushels  of  com  m  the  ear; 
that  no  kind  of  stock  pays  better  than  hogs,  if  properly  managed;  but 
that  they  should  never  be  wintered,  but  marketed  at  from  eight  to  ten 
months  old.  Another  writer  says  that  it  pays  better  to  raise  hogs  than 
sheep,  but  not  half  so  well  as  to  raise  cattle  or  horses;  that  it  costs 
more  to  produce  $100  worth  of  hogs  than  $150  worth  of  cattle;  that  15 
bushels  of  com  will  produce  100  pounds  of  pork,  worth  $4,  and  90 
bushels  of  com  will  produce  1,100  pounds  of  beef,  worth  $C6,  making 
com  fed  to  hogs  bring  26  cents,  and  that  fed  to  cattle  73  cents  per 
bushel.  The  statement  from  Monona  County  names  cattle  as  the  most 
profitable  stock  to  raise,  horses  next,  sheep  third  best,  and  hogs  fourth. 
In  Jefierson  County  the  relative  profits  are  estimated  as  foUows :  A 
hog  of  best  breed,  320  pounds,  costs  $11  50  and  sells  for  $16,  profit 
$4  50,  or  thirty-nine  per  cent,  on  cost;  common  breeds  yield  no  profit; 
to  raise  and  fatten  a  grade  Durham  steer,  four  years  old,  1,600  pounds, 
costs  $59,  worth  in  market  $96,  profit  $37,  or  stxty-two  per  cent,  on 
cost;  a  scmb  steer  costs  $48  80,  worth  $60,  profit  $11  20,  or  twenty- 
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three  per  cent,  on  cost;  fiarm  horse,  four  years  old,  costs  $85,  worth  $12^ 
profit  $40,  or  fortT^^seven  per  cent,  on  cost;  a  good  roadster  costs  $100^ 
worth  $200,  profit  $100,  or  100  per  cent  on  cost.  The  same  correspondent 
deprecates  the  practice  of  breeding  hogs  in-and-in  as  a  fimitful  source  of 
disease ;  and  tl^nks  that  proper  bree<£ng,  feeding,  shelter,  and  general 
good  treatment  of  swine  would  do  more  as  a  preventive  of  hog  cholen 
than  all  the  drugs  in  the  shops.  To  cure  hogs  really  taken  with  thecholea 
he  knows  no  remedy,  but  effort  should  be  turned  to  preventing  its  spreai 
The  sick  hogs  should  be  immediately  separated  from  weU  ones,  and 
given  some  simple  medicine,  say  saltpeter  one  part,  sulphur  two  parts- 
a  large  spoonM  three  times  a  week.  Hogs  that  die  should  alwayt 
be  buried  where  no  others  can  get  at  them,  lest  the  disease  be  extended 
by  the  carcasses  being  eaten  by  well  hogs. 

Sheep. — The  committee  on  sheep  and  wool-growing  report  that  farmers 
have  become  greatly  discouraged  in  this  branch  of  husbandry ;  that  many 
inexperienced  in  the  business  had  failed^  but  that  few  who  really  under- 
stand it  are  willing  to  give  it  up;  and  it  is  believed  that,  if  those  who 
are  experienced  wifl  persevere,  they  will  ultimately  receive  fair  remuner- 
ation for  their  labors.  One  correspondent  estimates  the  cost  of  winter- 
ing at  80  centis  to  $1  per  head,  and  the  value  of  sheep  for  mutton  at 
$3  60  to  $4  per  head  at  home. 

REPORTS  OF  STANDING  CGlffMITTEES  ON  FARM  PRODUCTS, 

MVKeat — ^The  report  on  grain  shows  that  of  spring  wheat,  preference 
is  given  to  the  China  Tea^  Fife,  Canada  Club  or  Goose,  Eio  Grande,  and 
Italian ;  and  of  fall  varieties,  to  the  Mediterranean,  White  Winter,  Elarly 
May,  Blue  Stem,  White  Genesee,  Smooth  White-chaff,  Smooth  Golden-' 
chaff,  and  Tappahannock,  the  latter  having  been  recently  introduced  ftom 
the  Department  of  Agriculture^  and  promising  well.  In  answer  to  a 
question  as  to  whether  wheat  is  as  remunerative  as  a  crop  of  com 
or  the  grasses,  the  sub-reports  are  i^retty  evenly  balanced,  the  num- 
ber preponderating  against  the  wheat  crop,  however,  taking  a  seriefl 
of  years.  One  writer,  with  fourteen  years'  experience  in  testing  the 
comparative  profits,  thinks  either  corn  or  meadow  grass  more  remunera- 
tive than  wheat.  Drilling  is  gaining  favor  generally,  though  in  some 
cases  the  system  has  been  discarded. 

Com. — Yellow  com  and  WTiite  Dent  com  are  chiefly  grown  through- 
out the  State.  The  cost  of  raising  is  aboiit  $5  60  per  acre,  taking  the 
average  of  about  twenty  estimates  from  diflerent  sections.  AU  report  it 
a  remunerative  crop.  One  farmer  says  he  has  raised  ten  successive 
crops  of  com  without  deterioration  of  yield;  and,  as  a  rule,  no  fertilixers 
are  used,  though  the  almost  universal  testimony  is  that  cultivation 
largely  increases  the  crop,  frequently  doubling  the  yield. 

Rye. — But  little  raised ;  when  not  distilled,  it  is  used  for  stock.  With 
but  one  exception  it  is  reported  a  profitable  crop  yhere  tried. 

OaU. — ^The  common  white  variety  is  principally  grown,  with  Black 
Horse  Mane,  Side,  Poland,  and  common  black,  in  less  quantity.  The 
crop  is  largely  consumed  at  home,  for  which  it  Is  considered  as  profltar 
ble  as  other  small  grains.  Some  correspondents  say  it  does  not  pay  afl 
a  market  crop,  while  others  quote  the  price  at  25  to  35  cents,  and  report 
it  *'  very  remunerative,^ 

Buckwheat. — ^Not  extensively  grown,  and  chiefly  for  home  consuanp- 
tion.  In  Jeifferson  it  is  reported  "  tender  and  uncertain."  In  most 
counties  it  does  well,  and  nearly  all  reports  rate  it  a  paying  crop;  one 
Bays,  <*  profitable,  but  troublesome."    In  a  few  counties  it  is  cultivated 
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m  the  bees.    The  Floyd  reporter  says:  <^  We  sow  the  gray  buckwheat^ 
md  average  40  bashels  to  the  acre." 

Barley. — In  many  counties  little  or  none  grown.  In  the  vioinity  of 
sreweries  it  is  considered  a  profitable,  as  well  as  a  pretty  snre  crop;  and 
^veral  rejwrt  very  favorably  of  it  as  a  crop  for  stock  feeding,  prononno- 
ing  it  better  than  com  and  oats  for  horses  and  hogs.  One  reporter  says 
it  pays  to  raise  it  at  70  cents  per  bosheL  The  spring  varieties  are  gen- 
erally sown. 

A  correspondent  justly  complains  of  the  confusion  of  names  for  cereals 
emd  root  crops,  the  same  wheat  having  a  dozen  different  names,  and 
potatoes  as  many  more.  A  neighbor  went  eighty  miles  for  a  new"  vaiiet? 
of  the  Golden-straw  wheat,  which  was  sown  and  found  to  be  Scotdi 
Fife.    Such  instances  are  frequent. 

Sorghum. — ^The  destructive  xrosts  of  1866,  and  the  high  price  of  small 
grains,  the  backward  spring,  and  poor  seed  in  many  cases,  together  with 
the  want  of  market  for  surplus  product,  and  the  expense  of  good  appara- 
tus for  manufacturing  the  sirup,  are  named  as  the  causes  of  the  decline 
in  the  cultivation  of  tikis  crop.    The  White  and  the  Bed  Imphee,  and  the 
Chinese  cane  are  the  varieties  preferred.    In  Louisa  County  the  Bed 
Imphee  is  considered  the  best  for  sirup,  and  the  White  for  sugar.    The 
reporter  says:  ^^  The  Bed  will  not  make  sugar;  the  White^  all  that  I  have 
made,  went  to  thick  mush  sugar  immediately,  some  of  it  before  it  was 
entirely  cold."    Another  says  the  Chinese  is  the  best  variety;  upland 
produces  the  finest  sirup;  bottom  land  the  longest  growth  of  stock.    In 
Hmnboldt  tlie  China  and  the  Otaheitan  are  preferred,  the  former  for 
large  yield,  the  latter  for  granulation:  ^^Poor  cultivation  deteriorates 
Uie  quality  of  the  product;  fertilizers  hasten  maturity,  increase  the 
yield,  and  improve  the  quality  of  the   sirup.     There  is  no  lasting 
impediment,  unless  it  be  laziness,  to  the  profitable  raising  of  sor- 
ghum.    Light  sandy  soil  produces  the  best  sirup,  while  a  rich  soil 
produces  a  greater  quantity  of  a  darker  quality."     James  Pemble,  of 
Louisa  County,  writes  that  the  cane  should  go  to  mill  fresh  from  the 
stalk,  and  that  he  commences  making  as  soon  as  the  seed  is  in  the  milk* 
He  uses  Skinner's  mill,  with  pans  of  his  own  contrivance,  his  whole 
apparatus  costing  $125,  and  makes  125  gallons  per  day,  and  from  2,500 
to  3,000  gallons  the  season,  selling  last  season  at  90  cents  per  gaUon  bv 
the  barrel,  with  ready  sales.    It  is  not  thought  profitable  for  each 
farmer  to  nave  a  mill ;  one  being  sufficient  for  a  neighborhood,  and  is 
thns  made  profitable. 

BEPOBTS  OF  STANDING  OOMMITTEKS  ON  FRUITS. 

Orapes. — A  lm*ge  majority  of  the  sub-reports  pronounce  the  Concord 
first  on  the  list,  all  things  considered.  The  counties  report  in  substance 
as  follows : 

Benton  County:  Concord,  Hartford  Prolific,  Clinton,  Delaware,  and 
Bogers's  Hybrid,  No.  4,  esteemed  most  highly  5  Concord  and  Clinton, 
mixed  before  crushing,  best  for  wine.  Des  Moines  County :  Concord 
for  profit;  Delaware.  lona,  and  Creveling  for  quality;  Concord  and 
Catawba  for  wine;  $1,800  realized  from  six  acres  last  year.  Dubuque 
County :  Concord  and  Delaware.  Fremont  County :  Concord  the  favor- 
ite ;  Isabella  and  Catawba  do  well.  Jeflferson  County :  Delaware  and 
Concord  for  table ;  lona,  Isabella,  Diana,  and  Harttbrd  Prolific  success- 
ful ;  Clinton,  splendid  wine  grape ;  one  vintner  made  360  gallons  to  tiie 
acre,  worth,  when  sold  by  the  gallon,  $700 — put  up  in  bottles,  $1,100,  after 
deducting  extra  expense  and  labor.  Fairfield  County :  the  reporter  raised 
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5,000  pounds  per  a^re,  sold  at  15  cents  per  pound,  $750  per  acre.  Jones 
Oonn^:  Catawba  best  for  wine;  Concord,  Diana^  and  Ddawaie  fer 
fcabla:  t>iana  for  packing  for  winter;  Hartford  Prolifio  and  Isabella  aim 
favorites.  Lee  County:  Catawba  best  for  wine  and  table.  HarriBOD 
Soonty :  Concord,  Diana,  Isabella,  and  lona  for  table.  Henry  Conntj: 
Concord  best ;  Hartford  JEhx>lific  and  Creveling  stand  next  for  hardiness; 
Concord  and  Clinton  for  wine ;  crop  of  the  county  14,500  pounds;  650 

g alliens  of  wine,  chiefly  Concord.  Humboldt  County:  Concord  and 
Unton.  Mahaska  County:  Concord,  Delaware,  Clinton,  Elsingbiugf 
and  Catawba  for  wine ;  Concord  and  Delaware  for  table ;  16,000  vines 
in  the  county,  5,000  bearing  fruit ;  yield,  32,000  pounds ;  cost  of  vine- 

Jards:  preparing  ground  $100  per  acre,  vines  $150.  trellising  Tines 
150,  tending  four  years  till  flrst  crop  $300,  $700  betore  returns ;  one 
man  can  tend  three  acres  of  grapes  as  e&sily  as  twenty  acres  of  com; 
the  three  acres  will  yield  $1,200,  besides  about  $1,000  worth  of  cuttings; 
800  vines  to  the  acre,  which  at  four  years  old  yield  8,000  pounds,  at  five 
cents  per  pound,  making  $400  per  acre.  Marion  County:  Delaware^ 
Concord,  Diana,  Kogers's  Hybrids  Nos.  2,  3,  4,  13, 19,  and  42,  Eerkins, 
and  Baldwin.  Story  County :  Concord  and  Delaware.  Taylor  Connty: 
Concord.  Union  County :  Delaware  and  Diana  for  wine ;  lona  for  table 
Washington  County :  Concord ;  60,000  vines  in  county,  nearly  all  Con- 
cord ;  eight  tons  p^  acre  the  average  crop  of  Concords,  which  will  make 
1,200  gallons  of  wine;  the  Conco^  needs  no  protection;  the  Clinton 
is  a  good  wine  grape ;  3,000  gallons  of  wine  made  in  the  county  in  1867, 
principally  Concord ;  the  Concord  has  not  suffered  from  mildew  or  rot: 
aU  other  varieties  subject  to  disease.  Considerable  injury  was  reported 
in  various  sections  from  sun-scald,  mildew,  rot,  lice,  beetles,  &c.  Clin- 
ton and  Isabella  much  injured  by  rot. 

Baspberries. — Purple  Cane,  Black  Cap,  Philadelphia,  Kirtiand,  and 
Catawissa  are  the  only  varieties  reported  entirely  successful.  Several 
report  having  tried  the  Red  and  the  Yellow  Antwerp,  Fastolf,  Kneritf 8 
Giant,  Large  Fruited  Monthly,  Brinkle's  Orange,  and  several  other  varie- 
ties, but  have  found  them  all  tender. 

/8trau?6m-te«.— Wilson's  Albany,  EusselPs  Prolific,  Triomphe  de  Gand, 
are  mentioned  with  favor  by  the  few  reporting.  Our  correspondent  says 
Eussell's  Pi'olific  is  the  favorite,  vrith  a  few  of  Wilson's  Albany  set  near 
for  fertilizers.  Another  writes  that  the  best  early  varieties  are  Jenny 
Lind^  Downer's  Prolific,  McAvoy's  Superior,  and  Wilson's  Albany;  bnt 
for  snipping,  the  Agriculturist. 

Cherriee. — The  Early  May  or  Eichmond  is  held  in  highest  esteem, 
maturing  early  and  adapted  to  all  localities,  and  is  of  excellent  flavor. 
and  a  profitable  tree.  Eight  bushels,  from  three  ten-year-old  trees,  sdd 
for  $32.  For  a  late  cherry,  the  English  Morello  is  a  hardy  and  good 
bearer. 

Currants.— The  Common  Eed,  Bed  Dutch,  White  Dutch,  White  Grape, 
Gondouin  White,  Cherry,  Versailles,  and  Fertile  de  P^uau  are  named  as 
successfully  grown.  One  reporter  says  the  Common  Eed  and  the  Gon- 
douin White  are  the  sweetest,  and  the  Eed  Dutch  and  White  Grape  the 
largest,  he  has  tried.  Another  values  the  Cherry  currant  for  size  and 
yield,  but  thinks  the  old  Eed  Dutch,  with  good  ground  and  thorou^ 
culture,  hard  to  beat. 

Oooseberries.—Honghton^Q  Seedling  and  Downing's  Seedling  appear  to 
stand  at  the  head  of  the  list,  foUowed  in  order  by  Hickson's  Favorite, 
American  Seedling,  and  Chester  White.  The  worms  have  done  much 
uyury  to  the  bushes,  and  mildew  has  seriously  affected  the  Bngiiah 
varieties. 
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OOUNTT  REPORTS. 

pies  and  pears. — In  the  connty  reports  to  the  secretary  the  foUow- 
ftrieties  are  named  ai9  saccessfaUy  tested  apples :  Bed  Astrachan, 

Sap.  Sweet  June,  Oldenburg,  Sexton.  St.  Lawrence,  Fameuse, 
em's  Sweeting,  Golden  Basset,  Summer  rearmain,  Bambo,  Maiden's 
L,  Bawles's  Janet,  White  Winter  Pearmain,  Bomanite,  Pennock, 
er  Sweet,  Bed  June,  Limber  Twig,  Jonathan,  New  York  Pippin, 
m  Stem,  Bed  Transcendent  Grab,  Yellow  Transcendent  Crab,  Har- 
F^  Basset,  Seek-no-fnrther,  Gros  Pommier,  Dominie,  Spitzen- 

Small  Bomanite,  VaDdevere  Pippin,  Willow  Twig,  Duchess  of 
iburg,  St.  Lawrence,  Yellow  Harvest,  Prince's  Harvest,  Hess, 
w  Ingestrie.  Yellow  Bellflower,  Keswick  Godlin,  Cole's  Quince, 
'  Harvest,  Early  June,  Summer  Queen,  Snow  Apple,  Perry  Bus- 
men, Bed  June,  Benoni,  Boman  Stem,  White  Bellflower.  Pears: 
Doyenn6,  White  Doyenn6,  Bartlett,  Flemish  Beauty. 
iiU  in  Jefferson. — ^There  are  in  this  county  142,422  firnit  trees, 
()  of  which  are  in  bearing;  and  Madison  has  over  100,000  firuit  trees 
ed.  Want  of  success  in  apple  culture  is  attributed  to  injudicious 
ions,  poor  cultivation,  and  the  ravages  of  the  borer  and  cater- 
.    A  reporter  says  the  ravages  of  the  latter  may  be  prevented  by 

a  bundle  of  oat-straw  around  the  tree,  with  the  tops  down,  so  that 

the  worms  begin  to  climb,  they  will  cluster  in  the  oats,  when  the 
'  can  be  removed  and  burned.  . 

I 

RTVTATli  FKXJIT  OULTUEB. 

rrants. — ^In  a  paper  on  Small  Fruits,  M.  Cousins,  jr.,  recommends 
Id  Bed  Dutch  as.  the  most  reliable.  It  has  superiors  in  size  and 
icy  of  taste,  but  none  in  its  eady  responsive  faithfulness  to  the 
uidman's  care.  The  Versailles,  White  Grape,  White  Dutch,  Black 
BS,  and  Victoria  are  also  highly  approved  for  their  respective  qual- 

Currants  can  be  made  a  profitable  crop.  Set  them  three  by  four 
1,000  to  an  acre.  One  quart  to  a  bush  will  give  4,000  quarts,  which 
re  cents  per  quart  (they  brought  twenty  in  Chicago  last  summer) 
)  $200  per  acre.  The  cuttings  and  roots  will  pay  expenses.  No 
er  of  glutting  the  market.  The  cheapest  method  of  propagation  is 
ittings.  Layers  may  be  made  by  bending  down  and  covering  the 
^wths  or  shoots,  by  which  one  year  may  be  saved,  and  strong 
s  secured. 

erries. — Of  this  fruit,  he  says,  only  the  red  or  acid  varieties  suc- 
weU  in  the  west.  He  never  saw  a  bearing  Bigarreau,  Heart,  or 
I  cherry  tree  in  the  prairies,  the  tart  Kentish  varieties,  the  Early 

and  the  Morellos  being  the  only  hope.  The  Early  May  never 
ly  fails. 

-awberries. — On  a  patch  of  several  acres  near  Burlington,  containing 
varieties.  Downer's  Prolific,  Wilson's  Albany^  McAvoy's  Superior, 
Fenny  Lind  are  pronounced  the  best  four  vaneties.  Bussell's  Pro- 
viso fruits  welL  The  Wilson  enjoys  tiie  widest  reputation,  and  it 
m  fails. 

SUEL  FOSTEE  ON  PEXHT  OTJLTTJIIE. 

K)n  this  subject  Suel  Foster  says  that  an  acre  of  good,  rich  land. 
«d  in  the  spring  with  Wilson's  Albany,  in  rows  three  feet  apart  ana 
bot  in  the  row,  carefully  hoed  and  cultivated,  and  covered  lightly 
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with  straw  in  December,  after  the  gronnd  fireezes,  the  straw  raked  into 
the  middle  of  the  rows  in  spring  for  mulching,  will  produce  twenty 
bushels  the  second  and  the  third  year,  and  sometimes  one  hundred  to  tlie 
acre,  worth  from  $3  to  $8  per  bushel 

Orapea. — Mr.  Foster  expresses  the  opinion  that  grape-growing  will  be 
overdone  in  Iowa ;  not  by  the  farmers,  but  by  vineyard  planters ;  the 
supply  of  wine  will  be  greater  than  the  demand.  The  firuit  will  be 
profitable  to  raise  near  large  cities,  but  he  thinks  200  to  500  miles  tram- 
portation  will  not  pay  when  prices  get  down  to  five  cents  per  pound. 
Every  farmer,  however,  should  have  at  least  twenty-five  vines  for  home 
supply.  Plant  a  few  Hartford  Prolific  or  Oreveling  for  early  finit,  but  tiie 
principal  variety  should  be  Concord, 

Plums  are  pronounced  not  very  profitable,  the  trees  being  apt  to  blight 
and  die.    Pears  do  best  on  day  soil. 

Cherries. — The  Early  Richmond  (or  Early  May)  is  the  only  variety  d 
any  profit  in  the  hard  winter  climate  of  Iowa.  Fruit  second  rate,  but 
tree  very  hardy  and  productive  j  a  profitable  fruit  to  plant  by  the  acre 
for  market.  Set  trees  about  fourteen  feet  apart,  and  let  them  bear  lot 
for  convenience  in  picking. 

Apples. — The  best  of  all  our  fruit,  and  most  profitable  for  the  labor 
bestowed.  He  thinks  Iowa  one  of  the  best  fruit  regions  in  the  Union, 
and  names  the  Yellow  Bellfiower,  Bawles's  Janet,  B^me  Beauty,  Wise 
Sap,  Willow  Twig,  Ben  Davis,  Sweet  Romanite,  Virginia  Greening,  as 
varieties  he  would  recommend,  though  there  are  others  as  good.  To 
prevent  rabbits  gnawing,  wash  the  trees  with  lime  and  tobacco.  For 
the  canker-worm  use  sorghum  molasses,  thickened  with  flour,  and  rub 
on  the  tree  from  the  bottom  one  foot  high,  or  bum  the  worms  by  spread- 
ing a  very  light  wad  of  straw  under  the  tree 5  beat  and  shake  the  wonns 
off;  scrub  the  bark  off  trees,  it  is  a  harbor  for  insects.  Wash  with  so^ 
and  water. 

THE  PEOPAOATION  OF  EVEEGEEENS. 

In  another  pajKir  Mr.  Foster  urges  all  nui*serymen  of  the  prairie  conntiy 
to  commence  immediately  and  earnestly  the  propagation  of  evergreens, 
and  thus  to  cheapen  their  price.  Varieties  recommended  for  timber: 
Norway  pine,  Scotch  pine,  White  pine;  for  wind-breaking  screed 
and  ornamental  hedges :  Norway  spruce,  hemlock,  balsam,  and  fir.  He 
does  not  value  the  red  cedar  or  the  white  as  highly  as  before  trying 
them.  It  is  not  advisable  to  plant  apples  among  evergreens,  as  tiie 
former  are  likely  to  run  too  high ;  but  there  should  be  a  row  on  the 
north  and  west  to  break  the  winds  of  both  winter  and  summer  j  and, 
instead  of  planting  one  row  six  or  eight  feet  apart,  plant  two  rows  twice 
the  distance. 

SHOEINa  PEAIEIE  FAEH  HOESES. 

W.  W.  Beebee,  in  a  paper  upon  this  subject,  says  that,  for  common 
farm  work,  and  all  usual  adjacent  travel,  horses  need  no  shoes.  God 
has  made  an  amazingly  light  but  wonderfully  strong  hoof  for  the  howe, 
fiilly  adequate  to  all  ordinary,  and,  by  constant  care  and  use,  to  many 
extraordinary  necessities.  JVIr.  Beebee  drives  and  works  a  span  of  one 
thousand  pound  horses  that  have  not  had  shoes  on  their  fore-feet  for  fl^ 
years,  and  never  on  their  hind  feet,  lie  avoids  heavy  hauling  while  ice 
prevails,  but  drives  them  then,  even  up  and  down  hill,  as  fast  as  the  bestol 
shod  horses.    They  were  made  lame  by  •shoeing,  but  never  since,  and  their 
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lOofB  are  now  well  nigh  as  hard  as  iron.  Therefore,  keep  shoes  off  ot 
cits  and  young  horses  as  long  as  possible ;  and,  if  their  feet  become 
ender  upon  frozen  ground,  let  nature  have  a  few  days  to  inorease  her 
K>wer  of  resistance.  Mr.  Beebee  also  deprecates  the  practice  of  bind- 
ag  down  upon  the  forehead,  under  heavy  or  close  bridle  reins,  that  fore^ 
op  which  was  evidently  designed  to  fly  loose  in  the  breeze. 

BAISING  SWINE. 

Causes  of  disease. — L.  W.  Stuart,  in  an  article  upon  hogs,  expresses 
he  opinion  that  the  great  causes  of  disease  among  this  class  of  animals 
ire  the  want  of  improvement  in  breeding,  breeding  in-and-in,  and  breed- 
Dg  too  young,  impairing  the  physical  qualities  of  the  animals  and  ren- 
lering  them  unable  to  endure  the  hardships  to  which  they  are  exposed, 
rom  lack  of  care  and  protection. 

Feeding, — In  reference  to  feeding  he  says:  Give  pigs  plenty  to  eat 
Brhile  they  are  young,  as  it  will  pay  twenty-flve  per  cent,  more  to  feed 
^eU  then  than  at  a  more  advanced  age.  Strict  regularity  in  feeding  is 
recommended ;  hogs  fattening  should  have  just  what  they  will  eat  and 
no  more;  be  fed  three  times  a  day,  and  be  kept  where  they  can  get 
dean  fresh  water.  To  make  the  greatest  amount  of  pork  in  a  given 
time,  obtain  the  best  breeds — such  as  will  not  break  down  on  a  plank 
floor — keep  their  pens  clean,  and  feed  regularly  three  times  a  day  until 
ten  months  old,  when  they  should  weigh  400  pounds. 

On  the  2d  of  June  IMr.  B.  put  up  three  pigs  eight  weeks  old,  and 
fed  them  until  September  18.  At  the  end  of  the  sixth  week  one  of  the 
three^  a  sow  of  a  good  native  breed,  had  to  be  removed  from  the  floor, 
showing  signs  of  breaking  down.  At  the  commencement  of  the  exper- 
iment this  pig  weighed  45  pounds,  increased  to  80  pounds  July  10.  The 
other  two,  Chester  white  boar  and  sow,  weighed  65  pounds  each  at  pen- 
niog,  115  and  111  pounds  respectively  at  the  end  of  the  six  weeks  j  and 
at  the  end  of  the  sixteen  weeks  258  pounds  and  250  pounds  respectively. 
The  highest  weekly  increase  was  21  pounds,  the  average  for  the  boar 
13J  pounds,  and  for  the  sow  about  12^-  pounds. 

In  feeding  100  hogs  JVIr.  B.  has  made  a  saving  of  two -fifths  of  the  grain 
by  grinding  it  up  into  meal  and  feeding  it  diy ;  and  finds  still  better  results 
by  souring  the  meal  before  feeding ;  and  by  steaming  food  the  best  re- 
silts  are  attained,  making  a  saving  of  over  one-half.  The  opinion  is 
^  expressed  that  the  man  who  feeds  blooded  stock  gets  just  about 
louble  for  his  grain  that  the  man  does  who  feeds  native  stock. 

MISSOURI. 

BEPOBT  OP  THE  SEOBETABY. 

L.  D.  Morse,  corre8i)onding  secretary  of  the  Board  of  Agriculture, 
sports  that  the  year  1867  was  one  of  general  prosperity  to  the  farmer; 
hat  the  immigration  to  the  State,  especially  during  the  fall,  was  so 
arge  as  to  make  a  remunerative  home  market  for  food  crops  in  many 
)calities ;  and  that  agriculture  now  presents  one  of  the  most  profitable 
nd  certain  fields  open  to  capital  and  labor.  In  evidence  of  the  general 
rosperity  it  is  stated  that  the  total  value  of  ta.xable  property  in  the 
tate  in  1860  was  $295,552,806,  while  in  1867  it  rea<5hed  $454,863,895. 
eing  an  increase  of  thirty-five  percent.,  while  the  number  of  polls  taxed 
1 1867  faUs  nearly  12,000  short  of  the  number  in  1860,  This  increaaed 
aloationis  mainly  attributable  to  an  improved  condition  of  agriculture. 
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tl[(muf<uiiure%. — ^The  rapid  growth  of  the  maniifactaring  interest  is  also 
remarked  upon,  and  the  fullest  encouragement  to  its  further  develop- 
toent  urged  as  of  vital  importance  to  the  State,  the  true  policy  being  to 
bring  the  producer  and  the  consumer  as  nearly  together  as  possible; 
and  to  this  end  the  suggestion  is  made,  that  the  State  exempt  capital 
invested  in  manufacturing  establishments  from  taxation  for  a  period  of 
tenyears. 

Waolrgrmcing, — The  se-cretary  claims  unequaled  advantages  for  wool- 
growing  in  Missouri,  and  assumes  that  wool  can  be  grown  at  less  than 
one-half  the  cost  for  which  it  is  produced  in  Kew  England,  l^ot  leas 
than  50,000  sheep  were  driven  into  the  State  during  Oie  latter  half  of 
the  year,  froih  Iowa,  Illinois,  Indiana,  Ohio,  Wisconsin^  and  even  Ver- 
mont. As  in  other  sheep-growing  districts,  a  dog  law  is  demanded  for 
the  protection  of  flocks.  * 

Cisterns. — ^The  secretary  quotes  the  protracted  drought  of  the  snm- 
mer  as  a  practical  argument  in  favor  of  cisterns  for  rain  water,  to  insoie 
a  supply  for  almost  any  emergency.  For  household  use  one  cistern  at 
least  should  be  deep  enough  to  keep  the  water  cool  in  summer,  not  kn 
than  sixteen  feet  deep,  but  twenty  feet  is  better.  Such  a  cistern  should 
be  walled  up  with  brick  or  stone  laid  in  cement  mortar,  to  exclude  the 
surface  drainage  or  other  filth  which  passes  through  the  soil  into  welk 
The  cistern  for  family  use  should  be  provided  with  a  filter,  for  whidi 
purpose  1  good  method  is  to  dig  a  small  cistern  adjoining  the  large  one, 
about  five  feet  wide  by  five  feet  deep,  connected  about  a  foot  above  the 
bottom  with  the  large  one  by  a  pipe,  and  filled  two-thirds  ftdl  of  sand 
and  gravel.  Into  this  the  water  from  the  roof  is  discharged^  and  filten 
through  into  the  deep  cistern.  Small  cisterns  may  be  made  m  day  soils 
by  cementing  on  the  earth.  Ponds  may  be  constructed  in  most  locali- 
ties, which  will  contain  an  abundance  of  water  for  stock. 

Forest  trees. — ^To  guard  posterity  against  the  excessive  droughts  whidi 
must  follow  the  denuding  of  the  country  of  timber,  farmers  are  urged 
to  save,  as  far  as  possible,  all  young  trees,  and  to  begin  in  earnest  the 
planting  of  fruit  trees,  making  it  a  point  to  plant  some  every  spring.  In 
a  few  years  they  wiD  grow  to  a  size  to  be  of  important  service.  Shelter 
belts  along  the  sides  of  farms  are  useM  in  a  prairie  country,  and  are 
soon  appreciated  by  farm  stock  as  shelter  from  chilling  winds  and  raiss, 
ameliorating  the  severity  of  winters  and  the  drought  of  summers,  the 
following  is  given  as  the  average  growth  in  twelve  years  of  some  of  the 
leading  desirable  varieties  of  forest  trees :  White  maple,  one  foot  in 
diameter  and  30  feet  high ;  ash-leaf  maple,  one  foot  diameter^  20  feet 
high:  white  willow,  IJ  foot  diameter,  40  feet  high;  yellow  wiUow  H 
foot  diameter,  35  feet  high ;  Lombardy  poplar,  10  inches  in  diameter,  40 
feet  high ;  blue  ash  and  white  ash,  10  inches  diameter,  25  feet  high ;  black 
walnut,  white  walnut,  elm,  and  chestnut  about  the  same ;  hickory,  eight 
inches  in  diameter,  25  feet  high.  Evergreens  make  an  average  grovth 
of  20  inches  in  height  annually,  and  many  make  more. 

GEAPE  CULTUEE  IN  MISSOUEI. 

An  article  on  grape  culture  in  Missouri,  by  Professor  Swallow,  showa 
that  the  State  i>osse8ses  many  species  of  native  grapes,  and  the  vines 
are  so  abundant  and  large  as  to  form  a  conspicuous  part  of  every  cop» 
and  thicket  throughout  the  State ;  and  that  both  scientific  examinatioBf 
and  experience  prove  that  the  vine  can  be  cultivated  with  entire  soooefl 
in  favorable  localities  in  aU  parts  of  the  State. 

The  vineyards  of  Booneville  yielded  last  year  about  6,000  gallons  ol 
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in%  worth  $12,000 ;  five  acres  gave  a  clear  profit  of  $2,000,  and  a  yine- 
Bxd  of  three  acres  yielded  1.550  gallons  of  wine.  The  vintage  of  Her- 
lann  was  aboat  100,000  gallons  from  less  than  200  acres,  which,  at 
1  per  gallon,  gives  a  profit  of  $400  per  acre.  One  small  vineyard  at 
[ambnrg  produced  over  1^000  gallons  per  acre.  The  cost  of  vineyards 
}T  preparing  the  soil,  setting  and  training  the  vines  till  they  come  into 
Baring,  vanes  from  $200  to  $300  per  acre ;  subsequent  cost  of  cuLtivar 
on.  $50  to  $60  per  acre ;  ten  per  cent,  on  first  cost,  $20  to  $30  per  acre ; 
)tal  expense  for  each  year,  $70  to  $90  per  acre;  so  that  an  income  of 
100  per  acre  will  pay  interest  on  first  cost  and  expense  of  cultivation, 
he  writer  supposes  the  vineyards  of  the  State  have  yielded  an  average 
t  at  least  250  gallons  per  acre  since  1849,  which,  at  $1  60  per  gallon, 
ould  give  an  annual  income  of  $400,  and  a  net  profit  of  $300  per  acre, 
^e  vintner  of  Hermann  is  said  to  have  made  over  400  gallons  per  acre 
)r  the  last  ten  years,  and  an  annual  profit  of  more  than  $500  per  acre. 
Millions  of  acres  oi  land  slopes  and  ridges  in  central  and  in  southern 
Kssoiiri,  now  considered  worthless,  are  in  fact  the  most  valuable  lands 
1  the  State  for  grape  culture:  and  it  is  stated  that  5,000,000  acres 
light  be  selected  in  the  most  desirable  locations,  and  devoted  to  vine- 
ards  without  encroaching  upon  the  lands  most  desirable  for  other 
iranches  of  agriculture,  and  that  these  5,000,000  acres  in  the  highlands 
if  fiouthem  Missouri  present  rare  inducements  to  the  vine-dresser. 

WINE  DISTEICTS  OF  MISSOURI. 

In  an  article  on  the  wine  districts  of  Missouri,  J.  Vancleve  Phillips 
:aiikB  the  lands  in  St.  Louis  County  as  third  and  fourth  rate  wine  lail<&, 
once  they  lack  the  proper  oxides  of  iron  to  grow  grapes  to  any  great 
extent.  Washington,  in  Franklin  County,  and  Hermann,  in  Gasconade 
3omity,  are  similarly  designated;  it  being  remarked  that  when  the 
rines  are  first  planted,  say  for  six  or  eight  years,  the  fruit  wiQ  be  com- 
)aratrvely  perfect,  as  the  distribution  of  elements  through  the  day  has 
)een  sufficient  for  the  temporary  support  of  the  vine :  but,  as  soon  as 
iese  are  exhausted,  the  leaves  will  be  attacked  by  blignt,  and  the  berry 
)y  mildew  and  rot.  On  the  dividing  ridge  between  the  Maramec  and 
^oorleuse,  from  St.  Clair  to  Bjiob  View,  may  be  fotmd  choice  lands  for 
)lanting  vines.  The  district  around  Potosi,  Missouri,  is  represented  as 
)6CQliarly  favorable  for  vine-growing.  The  writer  states  that  there 
ffe  2,000,000  acres  of  natural  vine  land^  on  the  northern  slope  of  the 
;reat  watershed,  dividing  the  waters  of  the  rivers  that  flow  north  to 
lie  Missouri,  and  the  rivers  that  flow  south  to  the  Arkansas.  This 
lividing  ridge  being  knotvn  on«the  maps  as  the  Ozark  Mountains, 
ixtending  west  from  the  Iron  Mountains.  The  l>elt  of  the  true  vine 
ands  commences  at  about  400  feet  altitude,  and  extends  up  to  800  feet, 
s  demonstrated  by  the  growth  of  wild  giapes ;  and  it  wiU  be  noticed 
hat  the  lands  planted  in  St.  Louis  County,  and  at  Hermann,  and  other 
•oints  in  the  counties  of  Franklin,  Washington,  and  Jefferson,  except 
t  Massey's,  St.  Clair,  are  below  400  feet.  From  all  information  gained 
1  the  author's  survey  of  this  region  the  lands  that  contain  all  the  ele- 
lents  necessary  to  grow  vines  permanently,  and  are  of  the  proper  alti- 
ide,  are  in  the  iron  fields  of  FimLkUn,  Crawford,  and  Dent.  Kext,  the 
mds  in  the  lead  fields  in  Washington,  St.  Francois,  St.  Genevieve,  and 
[adison ;  the  sloping  uplands  along  the  sides  of  limestone  ridges,  where 
eep  red  clays  are  found,  being  the  best ;  and  the  next  in  St.  Louis, 
afferson,  Franklin,  Perry,  and  Cape  Girardeau,  where  the  lands  have 
le  greatest  altitude,  and  the  clay  over  the  rock  is  red,  and  contains  a 
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good  supply  of  the  oxide  of  iron.  The  first-named  lands,  when  piop* 
erly  cultivated,  will  produce  500  gallons  of  Oatawba  wine  per  acxe  tke 
fotu*th  year  from  planting,  increasing  annually. 

PEACH  OULTUBB, 

W.  0.  Flagg,  in  an  essay  on  peaches,  says  that  froia  his  exx)erieii06 
and  observation  the  variety  with  the  fewest  objections  is  the  Old  Mixon 
Freestone ;  and  that  for  a  list  of  four  market  varieties  which  will  neady 
cover  the  season,  and  against  which  few  objections  can  be  urged,  hb 
names  Troth's  Early,  large  Early  York,  Old  Mixon  Freestone,  and  Smock 
Freestone.  He  also  states  that  in  that  latitude  peach  orchards  should 
be  planted  on  the  highest  eminences  or  ridges,  both  on  account  of  the 
frosts  in  cold  weather,  and  good  ventilation  in  warm ;  that  the  ground 
should  be  plowed  deep  for  peaches  and  all  other  fruits;  and  that  the  best 
distance  is  twenty  feet  apart,  unless  special  pruning  is  resorted  to.  Id 
reference  to  pruning,  he  says  that  something  like  pyramidal  pruning  ia 
best  for  the  peach  tree ;  that  in  his  warm  climate  it  is  not  necessary  to 
leave  a  hollow  head  to  admit  the  sun,  and  that  he  finds  trees  with  leaden 
standing  up  to  their  work  better,  lasting  longer  without  splitting  down, 
and  freer  from  disease  both  of  tree  and  fruit.  For  marketing  peaches, 
boxes  are  objected  to,  for  the  reason  that  the  corners  bruise  the  peaches, 
and  a  return  to  baskets  is  recommended.  A  basket  that  is  highly  ap- 
proved is  made  much  like  a  firkin,  with  three  hoops.  It  can  be  shipped 
by  railway  without  damage,  holds  one-third  of  a  bushel,  and  is  intended 
to  be  returned  two  or  three  times.  The  sides  are  tulip-tree  wood,  the 
covers  and  bottoms  pine.  It  is  made  upon  a  frame,  formed  by  eettiog 
three  disks  of  iron  upon  a  spindle.  The  inner  and  the  outer  hoops  ares^ 
in  the  top,  and  a  lath  set  in  place,  and  this  continued  all  round.  Some- 
times the  staves  are  made  with  holes  to  let  in  air,  as  well  as  by  the 
spaces  between  the  staves.  These  baskets  pack  better,  particdkilf 
when  the  peaches  are  large,  than  the  usual  boxes.  It  was  stated  th^  a 
member  of  the  society  had  set  out  10,000  peach  trees  in  Calhoun  Connty, 
intending  to  can  all  the  fruit. 

FLAX  AND  HFilVrP. 

S.  A.  Clemens,  in  an  article  on  fiax  and  hemp,  states  that  subsequent 
to  1860  the  high  prices  paid  for  fiax-seed  induced  a  large  increase  of 
this  crop  in  Ohio,  and  its  general  extension  in  other  western  States, 
while  the  demand  for  flax-tow  duiing  the  war  led  to  an  increase  in  the 
number  of  flax-tow  mills  in  the  West.  In  Ohio,  Indiana,  Michigan, 
Illinois,  Wisconsin^  and  Iowa,  there  "are  afiout  ninety,  fully  one-hw 
being  in  Ohio :  their  aggregate  capacity  is  given  as  8,000  tons  of  tow 
annually^  but  2,500  tons  are  named  as  the  highest  figures  reached  at  any 
time.  Smce  the  war  the  importation  of  jute  from  India  has  driven  west- 
ern fiax-tow  from  the  market,  and  this  foreign  competition  would  have 
been  fatal  to  the  western  fiax-lint  business  but  for  the  sale  of  tow  to  sap- 
ply  the  small  local  factories,  and  to  afford  material  for  mixing  with  lie«p 
in  the  rope  and  bagging  factories  of  Louisville  and  St.  Louis.  The  esti- 
vation of  fiax  for  seed  only,  or  mainly,  has  been  greatly  extended,  how- 
ever, now  amounting  to  not  less  than  2,500,000  bushels,  giving  62,500,(W 
pounds  of  fiber  for  the  last  year,  of  which  less  than  3^000,000  poin* 
have  been  saved  and  prepared  for  use,  the  remainder  having  been  biciii' 
in  the  straw,  or  otherwise  wasted,  all  for  the  want  of  a  refiable  marW» 
destroyed  by  ruinous  foreign  competition.  The  hemp  crop,  which  OBfiO 
amounted  to  30,000  tons  in  Missouri  and  Kentucky,  has  fallen  to  7^ 


i 


STATE  BEPOBTS  OF  AQBICtTLTUBE.  527 

tons,  though  the  crop  could  be  returned  to  its  former  maximum  by 
proper  encouragement. 

In  1865  t&e  importation  of  jute  and  of  its  manufactured  products 
reached  91,549,800  pounds.  This  included  6,875,215  gunny  bags  and 
11,641,200  pounds  of  unmanufactured  Jute.  Most  of  these  products  are 
consumed  in  the  western  States^  where  flax  and  hemp  would  be  far 
acre  generally  produced,  and  their  manufacture  into  a  better  quality  of 
he  n^ed  fabrics  would  be  established,  but  for  the  competition  of  this 
limsy  India  fiber,  which  is  grown  where  less  than  ten  cents  a  day  is  paid 
or  labor.  The  opinion  is  expressed  that  tariff  duties  of  two  cents  per 
^und  on  any  form  of  the  unmanufactured  fibers  of  imported  jute,  hemp, 
nd  flax,  with  three  cents  per  pound  on  jute  butts,  and  four  cents  on  the 
oarse  fabrics  of  these  fibers,  would  effectually  build  up  these  western 
Qdustries. 

Few  cultivated  plants  find  a  wider  congeniality  of  soil  and  climate 
han  flax:  and,  with  generous  culture,  it  would  flourish  from  the  Oulf  to 
he  Bed  Kiver  of  the  North  on  clay  lands  and  sandy  loams,  uplands  and 
dluvial  bottoms,  timber  lands  and  prairies.  The  special  conditions  of 
ioil  requisite  are  good  depth,  good  heart,  well  drained  by  nature  or  art, 
rood  tilth,  and  free  from  weeds.  The  exceptions  to  this  are  lands  of 
ieep  sandy  or  gravelly  subsoil,  in  which  flax  will  suffer  in  dry  seasons, 
Emd  in  mucky  or  new  lands,  which  hold  an  excess  of  vegetable  mold,  or 
are  deficient  in  silicious  matter,  in  which  the  flax,  from  rank  growth  and 
deficient  strength  of  stem,  will  be  liable  to  fall  and  lodge  before  matur- 
ing. Hemp  culture  requires  a  rich,  kindly  soil,  in  good  heart,  free  of 
weeds,  and  capable  of  enduring  extremes  of  wet  and  also  dry  seasons, 
to  find  which  the  subsoil  must  bo  examined  as  well  as  the  surface,  as 
miUions  of  acres  of  fertile  com  lands  Id  the  western  States  have  surrace 
soils  entirely  suited  to  hemp  culture,  but,  from  the  retentive  nature  of 
their. clayey  subsoils,  hemp  cannot  be  successfully  cultivated  year  by 
year,  without  thorough  under-draining.  Favorable  soils  are  found  id 
great  perfection  on  the  alluvial  bottoms  of  the  Mississippi  and  the  Mis- 
souri River,  and  some  of  their  branches.  If  the  ground  is  rich,  does  not 
hold  water  standing  on  the  surface  after  heavy  rains,  and  in  drought 
does  not  bake  and  crack,  but  has  moist  earth  within  two  or  three  inches 
of  the  surface,  it  possesses  the  subsoil  for  hemp  culture. 

BBOOM  OOEN. 

In  a  brief  chapter  on  broom  com  it  is  stated  that  of  the  four  or  five 
liundred  tons  of  broom  com  used  in  St.  Louis,  only  about  forty  tons  are 
frown  in  Missouri,  though  it  is  claimed  that  the  home  product  is  supe- 
ior  to  that  brougnt  from  Illinois.  The  bottom  lands  of  Missouri  are 
JUited  to  its  growth,  and  the  writer  urges  a  larger  cultivation  of  the 
5rop.  Land  that  will  produce  a  rapid  and  tall  growth  of  Indian  com 
^iD  grow  good  broom  com.  As  a  general  thing  a  growth  of  head  of 
i'om  twelve  to  eighteen  inches  is  the  most  profitable  crop  for  manufac- 
turers; yet  for  "hurl,"  or  those  brooms  made  from  the  brush,  without 
ising  any  of  the  stalk  under  the  wire,  which  are  the  most  desirable 
)rooms,  a  growth  of  twenty  to  twenty-four  inches  is  necessary.  An 
average  crop  is  about  one-fourth  of  a  ton  per  acre,  worth  about  $160  per 
on.  The  seed  is  almost  equal  to  oats  for  all  kinds  of  stock.  The  seeds 
average  forty  bushels  to  the  acre,  worth  $30;  total  product  of  the  acre, 
>67  60;  and  the  labor  involved  will  not  exceed  that  required  for  an  acre 
if  Indian  com.  The  demand  is,  of  course,  lunited,  and  the  price  of  the 
^msh  wUl  depend  on  supply  and  demand. 
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SHEEP  HUSBANDBY  IN  MISSOUBL 

S.  F.  Boardman,  in  an  article  upon  this  subject,  claims  that  shee 
bandry  will  be  found  more  profitable  than  in  the  eastern  States,  f 
reasons:  1.  The  greater  cheapness  of  Missouri  lands.  2.  Their  g 
fertility.  3.  The  less  amount  of  labor  necessary  to  produce  an 
quantity  of  winter  feed.  4.  The  greater  mildness  of  the  climate,  i 
ing  less  winter  feed  necessary.  6.  The  great  extent  of  "  rang<r  o 
the  use  of  the  Missouri  wool-grower  for  pasture.  Among  the  inci 
advantages  of  wool-growing  is  mentioned  the  small  cost  of  geti 
market,  as  two  horses  will  walk  off  as  easily  with  a  thousand  c 
worth  of  wool  as  with  twenty  dollars  worth  of  com,  the  same  diff 
holdiDg  good  when  shipped  by  rail.  Sheep  are  recommended  for  " 
bing  out''  and  clearing  up  rough,  bushy  lands  j  as,  by  feeding  oi 
in  winter,  they  will  kill  alders,  hazel  bushes,  small  wild  crab-trees 
berry  bushes,  &c.  In  a  timber  pasture  they  also  cause  the  blue 
to  spread  much  faster  than  other  stock.  Prairie  grass,  too,  if 
easily  killed  out  by  close  pasturing  with  sheep,  which  is  freq 
quite  an  advantage  when  one  has  part  of  his  farm  "  lying  out 
which  he  would  like  to  break  as  cheaply  as  possible  before  fencin, 

In  discussing  the  general  management  of  sheep,  the  writer  reeom 
tagging  the  whole  flock  before  turning  out  on  the  range  in  the  s 
and  also  at  the  same  time  the  cutting  of  all  long  hoots.  In  a  t 
1,000  or  more  it  is  better  to  herd  the  breeding  ewes  by  themselvc 
ticularly  if  compelled  to  raise  lambs  on  the  range.  It  is  better,  ii 
ble^  not  to  fold  sheep^  but  to  give  them  a  field  of  considerable 
which  to  choose  their  place  to  lie.  If  lambs  are  to  be  raised 
range,  it  will  not  do,  in  any  part  of  Missouri,  to  have  them  C4 
untQ  the  worst  cold  storms  are  past,  and  there  is  a  good  bite  of 
Docking  and  castrating  should  be  done  before  tho  lambs  are  four 
.  old.  When  herded  on  the  prairies,  early  weaning  is  preferable 
wean  April  lambs  from  the  10th  to  the  loth  of  August  Tb 
method  of  washing,  the  easiest,  and  cheapest,  and  the  cleanest 
swimming  them  three  times  across  a  running  stream,  with  an 
interval  between  the  swims.  One  swimming  soaks  the  wool,  ai 
second  and  third  clean  out  the  filth.  When  so  situate  as  not  to  I 
to  wash  by  swimming,  the  writer  prefers  to  shear  without  washin 
Missouri,  sheep  should  be  washed  from  the  10th  of  May  to  the 
June,  and  shearing  commence  in  six  to  twelve  days  thereaiter. 

The  American  Merino  and  the  Cotswold  are  designated,  respec 
as  the  best  representatives  of  fine-wooled  and  mutton  sheep, 
ought  to  be  kept  by  themselves  the  year  round,  except  when  8< 
ewes,  which  period  should  not  exceed  five  weeks.  Lambs,  even  t 
on  good  grass,  should  be  fed  much  sooner  in  the  fall  Uian  old  shee] 
the  latter  must  be  fed  as  soon  as  it  is  found  they  are  not  dodu 
without  feeding.  Lambs  must  be  wintered  by  themselves ;  and, 
practicable,  yearlings  also. 

PBAIEIE  LAKDS. 

A  writer,  speaking  in  reference  to  what  prairie  lands  can  do,  claim 
prairie,  broken  in  time  and  sown  in  the  fell  with  wheat,  is  sure  tc 
a  crop  which  will  pay  for  plowing,  fencing,  and  the  cost  of  the  lai 
first  year.  Suppose  a  farmer  pays  for  forty  aci-es,  $320,  call  the  ft 
$320,  labor  $200,  with  $60  more  for  extras,  the  whole  costing 
Suppose  he  gets  twenty  bushels  of  wheat  to  me  acre,  equal  to  ei^' 
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died  bashels,  worth,  say  $1  50  per  bushel,  equal  to  $1,200,  being  $300 
more  than  cost  of  land,  fencing,  labor,  &C  The  land  will  not  omy  pay 
for  itself  the  first  year^  but  will  also  increase  in  cash  value  for  years  to 
come. 

THE  PEOGEESS  OF  MISSOURI  AND  ILLINOIS  CONTRASTED. 

The  same  writer  states  that,  in  1820,  Missouri  had  a  larger  population 
than  Illinois  by  10,000,  while  now  the  latter  has  double  the  number 
of  the  former.  In  1850  Missouri  had  $137,247,707  real  valuation ;  Illi- 
nois $156,265,000.  In  1860  Illinois  had  increased  her  valuation  475  per 
cent. ;  Missouri  gained  only  265  per  cent.  In  1860  Illinois  had  13,251,473 
acred  of  improved  lands,  and  Missouri  6,246,871;  the  cash  value  of 
farms  in  the  former  was  $432,531,072 :  in  the  latter  $230,632,126;  while 
the  value  of  farming  implements  in  Missouri  was  about  $10,000,000  less 
than  in  Illinois;  all  of  which  the  writer  attributes  to  the  difiference  of 
institutions,  freedom  and  slavery,  during  the^  forty  years  included  in 
the  record,  since  Illinois  has  no  advantage  for  which  Missouri  has  not 
some  compensation.  Since  the  State  pronounced  for  freedom,  not  less 
than  150,000  emigrants  have  poured  in,  and  the  tide  is  increasmg. 

THE  MINERALS  OF  MISSOURL 

In  an  address  upon  the  minerals  of  Missouri,  it  is  estimated  that  the 
coal  fields  of  the  State  extend  over  26,880  square  miles,  with  an  average 
thickness  of  five  feet  of  workable  coal^  making  an  aggregate  store  of 
over  134,000,000  of  tons.    The  iron  mines  not  only  contain  ores  in  unex- 
ampled quantities,  but  their  ores  are  even  more  remarkable  tor  quality 
than  abundance;  the  resources  are  simply  inexhaustible,  sufficient  to 
supply  the  whole  Union  for  generations.    There  are  now  seven  furnaces  in 
the  State,  smdting  iron  ores  with  charcoal^  and  a  beginning  has  been 
made  in  smelting  with  mineral  coal,  with  entire  success.    Le^  is  found 
in  greater  or  less  quantity  throughout  the  metalliferous  regions  of  the 
State;  and  it  is  asserted  that  in  no  part  of  the  world  is  there  so  large 
an  area  of  lead-bearing  rocks,  so  uniformly  disposed,  so  r^^ar,  so 
readily  identified,  or  on  so  erand  a  scale.    Capper  is  also  believed  to 
exist  in  quantity,  but  as  yet  has  not  been  developed  to  any  great  extent. 
Tin,  cobsilt,  nickel,  zinc,  &c.,  exist  in  limited  quantities. 
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This  Department  recently  entered  upon  a  system  of  exchange  with  for- 
eign governments,  societies,  and  individnals.  Brief  as  has  been  tbe 
period  since  this  system  was  inaugorated,  it  has  been  attended  with  the 
most  gratifying  results.  Correspondence  has  been  had  with  the  princi- 
pal agricultural  societies  and  academies  of  Europe,  societies  of  natural 
history,  horticultural  societies,  public  libraries,  and  individuals  well 
known  £6r  their  attainments  in  agricultural  science.  The  system  has 
thus  fjBT  met  with  the  approv.ol  of  all  that  practical  and  sagacious  class 
of  men  who  are  the  representatives  of  foreign  agricultuiul  interests,  to 
whom  it  ha«  been  presented. 

Already  the  increase  of  the  library  of  the  Department  by  this  means 
has  been  considerable.  Valuable  books  and  periodicals,  English,  Ger- 
man, French,  Spanish,  Italian,  Danish,  and  Swedish,  have  been  added,  in 
exchange  for  our  own  publications.  Contributions  to  the  museum  have 
also  been  received.  Many  societies  have  offered  to  exchange  vines, 
plants,  and  seeds,  of  various  descriptions. 

It  is  the  design  of  the  Commissioner  to  extend  this  system  of  exchange 
to  embrace,  if  possible,  all  civilized  countries,  expecting  to  receive  m 
return  for  the  agricultural  works  of  the  Department,  and  valuable  speci- 
mens of  American  growth  and  production,  contributions  of  interest  and 
value.  The  advantages  of  such  a  system  cannot  be  overestimated,  add- 
ing, as  it  does,  to  our  own  experience  the  practical  and  theoretic^ 
knowledge  of  other  countries.  It  is  within  the  scope  of  this  design  to 
exchange  specimens  of  mineralogy,  botany,  entomology,  horticulture, &c^ 
with  the  confident  expectation  of  enriching  and  adding  to  the  practice 
value  of  the  museum  of  the  Department. 

A  few  references  to  the  manner  in  which  the  system  of  exchange  haa 
been  received  are  presented : 

In  a  communication  from  the  central  directors  of  the  agronomical 
societies  of  the  grand  duchy  of  Posen,  dated  September  14,  1868, 
acknowledging  the  receipt  of  books  and  seeds  from  this  Department,  for 
which  a  suitable  exchange  was  returned,  the  directors  express  earnestly 
a  desire  ^^to  continue  for  the  future  and  to  enhance  the  custom  so  hap- 
pily commenced  of  communicating  to  each  other  the  fruits  of  labor  upon 
a  common  field.'' 

Alexander  Buchan,  secretary  of  the  Scottish  Meteorological  Society, 
in  acknowledging  the  receit)t  of  reports  of  this  Department,  and  commn- 
nicating  an  offer  of  a  set  of  the  "Transactions''  of  his  society,  says, in 
relation  to  a  system  of  exchange:  "I  am  much  gratified  to  see  the 
activity  with  which  you  have  taken  up  and  work  at  this  important  prac- 
tical  problem." 

James  Plaisher,  president  of  the  Meteorological  Society  at  Blackheath, 
England,  thus  writes :  "  In  addition  to  the  official  letter  sent,  acknovl- 
c^^iring  the  receipt  of  the  books  with  which  you  have  kindly  favored  the 
Meteorological  Society,  I  am  desirous  of  carrying  out  the  wishes  of  the 
council  of  three  by  mentioning  how  much  the  interesting  series  of  yotff 
Department  publications  is  appreciated.  Not  only  are  there  many  valu- 
able papers  on  general  science,  but  there  is  also  much  meteorological 
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nformation.  As  president  of  the  society,  I  beg  to  add  the  expression  ot 
Day  own  satisfaction,  and  the  great  interest  with  which  I  witness  the 
Uitercommunication  which  you  have  kindly  suggested,  and  with  which 
the  Meteorological  Society  most  gladly  co-operate.^ 

The  following  is  an  extract  from  a  letter  dated  Melbourne,  September 
Ip  1868,  from  George  E.  Latham,  United  States  consul,  to  the  Oommis- 
sioner  of  Agriculture: 

"I  may  here  remark  that  an  exchange  of  publications  with  the  Agri- 
cnltural  Department  of  the  United  States  will  be  appreciated  by  none 
more  highly  than  by  the  scientific  agriculturists  of  this  colony.  The 
annual  reports  of  your  Department  are  regarded  by  them  as  titie  most 
valuable  agricultural  publications  in  the  world.'' 

The  following  is  an  extract  from  a  letter  of  M.  Jules  Joubert,  secre- 
tary of  the  Agricultural  Society  of  Kew  South  Wales,  dated  November 
6,1868: 

^^  One  of  the  most  useful  works  we  have  had  placed  before  us ;  and  with- 
out any  exception  the  most  valuable  to  our  colonists,  for  all  matters  con- 
Qected  with  agriculture,  is  the  report  published  annually  by  your  office.'' 

Mr.  David,  director  of  the  Statistical  Bureau  of  the  kingdom  of  Den- 
mark, in  giving  notice  to  Mr.  Yeaman,  United  States  minister  resident 
at  Copenhagen,  of  the  transmission  of  reports  of  his  bureau,  on  agiicul- 
fcural  statistics,  to  this  Department,  expresses  very  warmly  the  ^'utmost 
interest"  which  he  feels  in  making  exchanges  of  works  upon  agriculture, 
amd  conveys  his  hearty  thanks  for  the  ofter  of  exchange. 

The  meteorological  committee  of  the  Koyal  Agricultural  Society  of 
Grreat  Britain  has  signified  its  appreciation  of  the  mutual  benefits  ot 
exchange  by  accepting  the  ofi'er  of  this  Department ;  and  in  return  for 
some  recent  volumes  of  departmental  reports,  has  transmitted  forty-nine 
volumes  of  great  interest  and  value,  constituting  a  serie^s  of  it«  own  re- 
ports, with  atlases.    It  has  also  signified  a  desire  for  future  exchanges. 

Mr.  F.  F.  Cavada,  United  States  consul  at  Trinidad  de  Cuba,  in  a 
letter  requesting  of  this  Department  seeds  of  cereals,  vegetables,  &c.,  and 
^mising  others  of  choice  varieties  in  return,  on  b^alf  of  American 
citizens  employed  in  agriculture  in  Cuba,  speaks  of  the  great  and  recip- 
rocal benefits  to  be  derived  from  such  exchanges  between  Cuba  and  the 
United  States — ^benefits  of  which  this  country  will  naturally  reap  the 
superior  share. 

William  S.  Mechhng,  of  Belize,  British  Honduras,  joins  in  the  uniform 
recommendation  of  a  system  of  exchange.  As  between  this  country 
and  British  Hondurais,  he  expresses  the  opinion  ^^that  such  an  arrange- 
ment would  be, highly  beneficial  to  both  countries;"  and  touching  the 
productions  of  Honduras,  writes:  ^^I  am  satisfied  that  I  could  send 
many  rare  and  valuable  seeds." 

Dr.  Jos.  D.  Hooker,  director  of  the  Boyal  Gardens  at  Kew,  England, 
in  Bending  seeds  of  trees  gathered  from  the  Himalayas,  and  acknowl- 
edging the  receipt  of  seeds  of  shrubs  and  trees  from  this  country, 
also  speaks  warmly  of  the  benefits  of  exchange.  He  promises  a 
large  collection  of  seeds  of  European  and  Asiatic  shrubs  and  trees, 
and  of  such  seeds  native  here  he  says:  "You  cannot  go  wrong  in  send- 
ing them." 

Bugene  Schuyler,  United  States  consul  at  Moscow,  Bussia,  writes  as 
follows: 

"I  inclose  you  a  specimen  of  hemp,  prepared  by  a  new  process,  by 
Mr.  Michael  Puzanof,  in  the  government  of  Kursk.  I  have  not  yet  been 
*ble  to  learn  the  details  of  the  process,  but  will  send  them  to  you  as 
^n  as  I  can  procure  them  from  Mr.  Puzanof. 
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"Some  parts  of  Smolensk  and  other  western  governments  are  Ten 
swampy,  and  tlie  Prince  Mestcbersky  has  thought  it  would  be  well  to 
try  to  introduce  there  Zizania  aquatica^  or  Indian  rice,  which  is  said  to 
be  largely  eaten  by  the  Northwestern  Indians.  He  has  requested  me  to 
procure  him  some  of  the  seed.  Is  it  in  your  power  to  inclose  me  a  par- 
age of  this  seed  for  the  prince  t  I  shall  be  very  happy  to  obUge  him, 
and  am  much  indebted  to  you. 

"It  may  interest  you  to  know  that  there  appeared  in  the  Febmaiy 
number  of  the  Russian  Messenger,  the  chief  monthly  journal  hero,  a  long 
and  very  flattering  article  on  the  Agricultural  Department  over  whici 
you  preside." 

Transmitting  seeds  from  Asia  Minor,  E.  J.  Smithers,  United  Stato 
oo^sul  at  Smyrna,  writes  to  the  Department  as  follows,  under  date  of 
April  10, 1869: 

"I  have  the  honor  to  inform  you  that  I  have  transmitted  to  your  De- 
partment, through  the  United  States  dispatch  agent  at  London,  a  small 
box  containing  &ree  kinds  of  seed  of  the  most  delicious  melons  ^wn 
in  Asia  Minor.  These  seeds  were  kindly  procured  by  his  exceUency 
Ismail  Pasha,  governor  general  of  this  vilayet,  and  forwarded  to  tliis 
consulate  for  transmission  to  your  Department. 

^^I  may  remark  in  regard  to  these  varieties  of  melons,  that  whenke^ 
in  a  dry  place  they  will  remain  perfect  till  mid- winter.  EspedaUy  is 
this  tbe  case  in  regard  to  the  Magnesia  and  Kir  Ragatch  varieties.  As 
the  climate  of  Asia  Minor  is  very  dry  after  the  middle  of  April  or  the 
first  of  May,  until  the  latter  part  of  September,  I  would  recommcDd 
Galifomia  as  the  most  suitable  section  of  our  country  for  the  successfol 
cultivation  of  these  melons.'' 

The  following  is  a  copy  of  Ismail  Pacha's  letter  to  Mr.  Smithers,  trans- 
mitting the  seeds  referred  to  in  the  preceding  extract: 

"  Vilayet  op  Aidin,  Smyrna^  4pHl  4, 1869. 

'^  Sm:  It  has  been  to  me  an  agreeable  duty  to  be  able  to  realize  your 
desire  concerning  melon  seeds.  I  have  procured  three  kinds,  which 
you  wijl  yeceive  with  this  letter. 

"I  will  be  happy  if  the  committee  of  agriculture  of  the  United  States 
succeeds  in  the  cultivation  of  our  delicious  melons  in  the  Kew  World, 
and  I  "will  feel  flattered  every  time  the  eminent  members  of  this  com- 
mittee require  my  feeble  help,  which  will  always  be  accorded  to  them  so 
far  as  I  am  able.  On  their  side,  if  they  would  sometimes  send  us  seed 
capable  of  being  acclimatized  in  these  fi^e  regions  of  Asia  Minor,  I  would 
feel  grateful. 

^^  Please  to  accept,  sir,  the  assurance  of  my  high  consideration. 

^aSMAIL 

"E.  J.  SMiTnERS,  Esq.,  United  States  ConisulP 

Auguste  Dupuis  writes  from  Village  des  Anlnaies,  I/Islet  County, 
province  of  Quebec,  as  follows  : 

"  You  have  been  kind  enough  to  send  me  the  report  for  1867.  This 
valuable  r^[)ort  to  the  agriculturists  of  the  United  States  wonld  be 
profitable  to  farmers  in  ^1  parts  of  the  world.  The  fanners  of  yoar 
beautiful  country  ought  to  be  proud  of  being  representCKl  by  men  who 
are  elevating  agriculture  to  its  proper  position. 

"  They  receive  in  this  report  lessons  numerous  and  profitable.  Thej 
can  make  comparisons  between  the  methods  pursued  in  States  adjoiiiioj 
their  own. 

"  You  deserve  much  from  your  countrymen  for  this  great  work." 
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tfaitiuez  cle  Hor,  i>resideiit  of  the  Eural  Society  of  tjie  Argen- 
•ublic,  South  America,  writes  as  follows: 
fords  mo  pteaaure  to  acknowledge  the  receipt  of  your  esteemeil 
the  25th  September,  1868,  apd  to  return  you  infinite  thanks  foi- 
ls which  you  have  sent  to  this  society.  This  courtesy  has  been 
tppreciated,  and  in  return  you  will  receive,  through  Dr.  C.  H, 
11,  the  second  volume  of  the  annals  of  the  society.  We  will 
h  year  the  volume  containing  the  publications  of  the  society, 
>e  to  merit  in  return  ^published  works  and  Veports  of  your 
lent,  because  of  their  interest  to  a  body  like  ours,  which  has  for 
t  the  illustration  and  stimulation  of  the  rural  prosperity  of  the 

1  great  satisfaction  we  accept  your  offer  to  send  certain  seeds, 
trial  in  our  soil,  and  are  happy  to  respond  to  your  invitation  to 
nples  of  the  pitKiucts  of  this  country,  and  have  already  taken 
s  to  send  yen  a  shipment  in  May,  1870. 

»arations  are  being  made  for  an  Argentine  exposition  at  Cor- 
out  the  17th  of  April,  1870.  We  shall  improve  that  occasion  to 
a  collection  of  all  seeds  considered  useful  or  desirable  for  trial 
nited  States,  and  shall  notify  you  promptly  of  shipment,  and  at 
)  time  forward  instructions  in  reference  to  their  cultivation.  We 
nrances  that  a  number  of  intelligent  agriculturists  are  preparing. 
to  exhibit  their  products  at  the  exposition,  as  to  send  selectra 
to  your  Department, 

erstanding  the  importance  to  this  country  of  a  reciprocal 
B  of  agricultural  productions  with  your  Department,  and  appre- 
fully  the  honorable  intention  of  your  propositions,  the  Rural 
of  the  Argentine  Republic  acknowledges  your  courtesy,  and 
on  with  an  expression  of  its  most  distinguished  consideration." 
nges  of  seeds,  planto,  and  native  prodnctious  have  been  pro- 
id  agreed  upon  between  this  Department  and  the  following  for- 
emments,  societies,  and  individuals : 
a. — ^The  Imperial  Agricultural  Society. 
di€u — Botanical  gardens,  Melbourne. 

line  Bemiblic, — Agricultural  Society  of  the  Argentine  Republic. 
. — ^Dr.  Joseph  Cooi>er  Reiuhart,  Campinas. 
i  Honduras. — W.  S.  Mechllng,  Esq.,  Belize. 
la. — ^Royal  gardens  of  Bavaria. 

f  Oood  Hope. — Cape  of  Good  Hope  Agricultural  Society. 
—The  Chinese  government. 
irk. — ^The  Statistical  Bureau  of  Denmark. 
id. — India  Museum,  London;  Kew  gardens,  do,;  Royal  Meteoro- 
ociety,  do. 

u — Jardin  des  Plantes,  Paris. 
fiala. — ^The  government  of  Guatemala. 
— The  Japanese  government. 
[. — Polish  Agricultural  Society,  Posen, 
Rico. — George  Latimer,  Esq.,  St.  John's, 
id. — Scottish  Meteorological  Society,  Edinburgh. 
—Royal  gardens  of  Madrid. 

reigu  societies  to  which  reports  of  this  Department  have  been 
d,  with  reference  to  exchange  of  publications,  are  as  follows : 

AFBIGA. 

^ovm. — Agricultural  Society. 

^ie«.— Soci6t6  d'Histoire  J^aturelle  de  llle  Maurice. 
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AMERICA,  EXCLUSIVE  OP  BBITISH  AMEBICA. 

Bogotaj  New  Oranada. — Sociedad  de  Naturalistas  Neo-Granadiiio& 

Oeiyrgetown^  British  Ouiana. — ^j^yal  Agrionltural  and  Commercial 
Society. 

JSa/oana^  Cuba. — Real  Sociedad  Economica  de  la  Habana. 

MexicOy  Mexico. — ^Escuela  de  Agricultura ;  Sociedad  Mexicana  de  Geo^ 
grafia  y  Estadistica. 

Rio  J(meiroy  Braail. — Sociedad  Aoziliadora  de  InduBtria  ^acional. 

ASIA. 

Batavia. — ^Nataurkimdige  Yereeniging  in  Nederlandsch  Indie. 
Calcutta. — ^Agricnltoral  and  Horticultural  Socie^  of  India. 
Ma/nilla. — ^Boyal  Economical  Society  of  the  Philippine  Islands. 

AUSTBALIA. 

Melbourne. — ^Acclimatisation  Society;  Botanic  garden. 
Sydney. — ^Australian  Horticultniul  and  Agricultural  Society ;  Entomo- 
logical Society  of  New  South  Wales. 

BELGIUM. 

Brussels. — Soci6t6  Gentrale  d'AgricuIture  de  Belgique ;  Soci6t6  Enio- 
mologique  de  Belgique ;  Soci^td  de  Flora :  Soci6t6  Palseontologique  de 
Belgique ;  Soci^t^  Boyale  de  Botanique  de  Belgique ;  Soci6t6  Boyale 
protectrice  des  Animauz. 

Ohent — Soci^t^  Royale  d'Agrioulture  et  de  Botanique. 

Kamur. — Soci6t6  Agricole  et  Foresti^re  de  la  Province  de  Namur. 

DENMABK. 

CopenA/i$Fen.— Botaniske  Forening ;  Bureau  Royal  de  la  Statistiqae: 
Danske  Laudmands-Forsamling,  (Association  of  Danish  Agricultorists;) 
Eongelige  Bibliothek^  (Boyal  Library;)  Eongelige  Danske  Yiden- 
skabemes-Selskab^(Boyal  Danish  Society  of  Science ;)  Eongelige  Land- 
huusholdnings-Selskaby  (Royal  Society  of  Rural  Economy ;)  Naturhisto- 
riske  Forening :  Naturhistorisk  Tidssbift ;  Tidskrift  for  Veterinaer,  (Vet 
erinary  Journal ;)  YeterinsBr-Selskab,  (Veterinary  Society.) 

FBANCE. 

Association  Scientifique  de  France. 

Abbeville. — Soci6t6  Lmn^enne  du  Nord  de  France. 

Aix. — ^Acad^mie  des  Sciences,  d'Agriculture,  Arts  et  Belles-Lettre& 

A'ngers. — Soci6t6  d'Agriculture,  Sciences  et  Arts ;  Soci^t^  limi^enne    » 
du  D^partement  de  Maine-et-Loire. 

AngouUme.'^SiOc\€{&  d'Agriculture,  Sciences,  Arts  et  du  Commeroe  dn 
D6p.  de  la  Charente. 

JBoyetM?.— Soci6t6  d'Agriculture,  Science,  Arts  et  Belles-Lettres. 

Bordeaux. — Soci6t6  d'Horticulture  de  la  Gironde ;  Soci^t6  LinntoiBO 
de  Bordeaux. 

Caen.— Soci6t6  d'Agriculture  et  de  Oommercede  Caen;  Soci^t^d^ 
Antiquaires  de  Normandie. 
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Chdlon9'9wr'Mame. — Soci6t6  d'Agricaltnre,  Gommerce  et  Sciences  de 
aliame. 

Cherbourg. — Soci6t6  Acad^miqne  de  Cherbourg. 

Dijom. — Soci^t6  d'Agrictdtnre  et  d'lndQStiie  Agricole  du  D^partement 
le  la  G6te  d'Or. 

Dauau — ^Association  Y^t^rinaire  des  D^partements  da  Nord  et  dn  Pas- 
le-Calais ;  Soci6t6  Imp^riale  d'Agricnltarej  Sciences  et  Arts  de  Douai. 

Evreux. — Soci6t6  Libre  d'Agricnltore,  Sciences,  Arts  et  Belles-Lettres ' 
le  I'Enre. 

Le  Mant. — Soci^t6  d'Agricoltare,  Science  et  Arts  de  la  Sartlie. 

LiUe. — Soci6t6  Imp^ale  des  Sciences,  de  I'A^cnltnre  et  des  Arts. 

jpyont.— Soci4t6  ImperialedePAgricnltare,  Uistoire  Natnrelle  et  Arts 
Utiles  de  Lyon. 

ifdecm.— Acad^mie  deMfioon :  Soci4t6  des  Arts,  BeUes-Lettres  et  d'Agri- 
ndtnre. 

Mende. — Sooi6t6  d'Agricultore,  Indxistrie,  Science  et  Arts  du  D^parte- 
nent  de  la  Loz^re. 

Ifetr.— Academic  ImpAiale  de  Mets. 

Montpellier. — Soci^td  Gentrale  d'Agricnltore  du  D^partement  de  la 
Serault ;  Soci6t6  G^6rale  d'l^conragement  &  la  S^ricoltore ;  Le  Mes- 
lager  Agricole. 

IfoiiUiM.— Sod6t6  d'Horticnlture  de  P Allier. 

Paris. — Onstave  Bossange  et  Ga;  American  Library :  Bibliotb^ne 
[mp^riale;  Ministte^dn  Gommerce  et  Agricnltore:  Ministere  de  I'Etran- 
ger  (D£p.  de  Statistiqne  ])  Soci6t4  Botaniqne  de  France ;  Soci6t6  Ento- 
mologique;  Soci6t6  Impigriale  et  Gentrale  d' Agricnltore  de  France; 
3oci6t6  Imp^riale  et  Gentrale  d'Horticnltore  de  Paris;  Soci^t^  Imp^riale 
5t  Gentrale  de  M^dedne  Y^ttirinaire;  Soci6t4  Imp^riole  Zoologiqne 
i'Acdimatation. 

PMy. — Soci6t6  d'Agricnltnre.  Sciences,  Arts  et  Gommerce. 

Saint  Quentin. — Soci6t6  Acaa6miqne  des  Sciences,  Arts,  Belles-Lettres 
St  d' Agriculture. 

S^iuteur^.— Sod^td  des  Sciences,  Agricnltore  et  Arts  do  Bas-BhoL 

Tours. — Soci6t6  d'Agricoltore,  des  Sciences,  des  Arts  et  des  Belles- 
[jettres. 

Valenciennes. — Soci6t6  d'Agriooltore,  Sciences  et  Arts. 

GEBMANY,  INOLTTDING  AXTBTBIi.  AITD  PRUSSIA. 

Verein  der  SMdentsclien  Forstwirthe ;  Yeraammlang  Deotsdier 
Laand-ond  Forstwirthe;  Yersammlong  Dentscher  Natorforscher  ond 
lerzte. 

Agram^  Austria.— K.  E.  Earoatisch-Slavonisclie  Laxidwirtlischafts- 
^^esellschaft. 

Altenburgj  Saxe-Altenburg.—T^H.tfarfoTSGiieJiAe  G^sellschaft  des  Oster- 
an  des  Pomologisehe  Oesellschaft. 

Arolsen.  Waldeek. — Landwirthschaftliclier  Yerein  im  FtLrstenthom 
^aldeck. 

Augsburg^  Bavaria. — Landwirthsch.  Yerein  von  Schwaben  nnd  BTen- 
>Tirg;  Naturhistorischer  Yerein;  Bedaction  der  Wochenschrift  fiir 
IHiierheilknnde  ond  Yiehzocht. 

Bamberg,  Bavaria, — ^Natorforschende  G^eseJlscbaft. 

Berlin.— Acclimatisations- Yerein  fUr  die  Prenss.  Staaten;  Botan- 
scher  Yerein  fur  die  Provinz  Brandenborg,  etc :  Deutsche  Geologischer 
iesellschaft ;  Entomologischer  Yerein;  Ge.6eUschaft  fiir  Erdkunde; 
resellschaft  Naturforschender  Freunde;   Ednigliche  Bibliothek;  Ko- 
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Digliches  Laudes-OecoDomie-GoUegiiim:  KSniglich  Ministeriam  fiir 
likiidwirthschaftl.  Aiigelegenheitenj  Meteorologisches  Instit;  Eedac 
tion  des  Archivs  far  Path.  Anatomie ;  Redaction  der  Landwiithschaft^ 
licbe  Zeitung  far  Nord-  and  Mitteldentechland ;  Redaction  des  Land 
wirthschaftliches  Gentralblatt  fUr  Deutschland ;  Redaction  des  Statis 
tischen  Central- Archive  (Dr.  O.  Hubner,)  Statistisches  Burean;  Yerein 
flir  dentsche  Statistik :  Yerein  znr  Befordening  des  Oarteiibaaes ;  Yerao 
zor  Befi)rderang  des  Oewerbefieisses  in  Prenssen. 

Blavkenburg^  Brunstcick. — Natnrwissenschaitlicher  Yerein  des  Harzea. 

Bonn. — Landwirthschaftlicher  Central- Yerein  for  Rheinpreossffl; 
Naturhistorischer  Yerein  der  preossischen  Rbeinlande  and  Westpbalens; 
Niederrheinische  Oesellschaft  fUr  Natnr-  n.  Heilkimde ;  Redaction  des 
Wiegmanns'chen  Archivs  fUr  Natorgeschichte. 

BrvnitDick.Brun8tcick. — G«rten- Yerein  im  Herzogthom  Braonschweig. 

Bremen. — Natnrwissenschaftlicher  Yerein. 

Breslau^  Prussia. — Landwirthschaitlicher  Oentral-Yerein  fhr  Schlesi^: 
Schlesische  Gesellschaft  fiir  vaterliindische  Cultur ;  Schlesischer  Yeieio 
fUr  Berg-  and  Hiittenkande :  Yerein  fiir  sdilesische  Ixisektenknndei 

Bregenzj  Austria. — Natorforscbender  Yerein. 

Bnmbergj  iVimia.— Landwirthschaitlicher  Central- Yerein  fiir  den 
Netze-Distnct. 

Brunnj  AiMtria.— K  K  liOUuisch-schlesische  Gesellschaft  fiir  Acker 
bavL  Natur-  and  Landesknnde ;  Natorforschender  Yerein* 

Cfhemnita^  Saxony. — ^Redaction  der  Dentschen  Industrie  Zeitong. 

OelUj  Hanover. — ^Landwirthschaftliche  Gesellschaft 

Olempenow  bei  Anclamj  iVimia.— Baltischer  Yerein  zor  Befoiderang 
der  Landwirthschaft. 

OzemountZj  Austria.-^Yetein  fiir  Landesknltor  und  Landesknnde  in 
Herzogthame  Bnkowina. 

Dantzio.  PHmio.— LandwirthschafUicher  Central- Yerein ;  Katoifor- 
schende  Gesellschaft. 

Darmstadt  J  J9eMf.—Gartenban- Yerein ;  Grossherzoglioh  Hessische 
Oentral-Stelle  flirdie  Landes-Statistik;  QrossherzogUoheHof-Bibliothek; 
Mittelrheinisch-Geologischer  Yerein. 

DeidesheimyBa/oaria. — ^Pollichia:  NatorwissenschafUicher  Yerein dff  |^ 
bayerischen  P&lz.  f 

JDresdeny  flJti^cmp.— Seine  Migestat  der  KSnig  von  Sachsenj  Flora:  i 
Gesellschaft  flir  Botanik  and  Gartenban :  Gesellschaft  fiir  Boianik  nsd   \ 
Zoologie;K8niglicheBibliothek:  Statistisches  Bureau  j  Yerein  fur Brd 
kunde. 

Hldenoy  Prussia. — Gartenban- Yerein  fiir  Neu- voipommem  und  EUgen ; 
K.  P.  Staats-  und  Landwirthschaftl.  Akademie. 

JBmdenj  Hanover. — ^Naturforschende  OesellschafL* 

JEffurL  lVi««ia.— Akademie  GemeinnUtziger  Wissenschaften*^  Gar- 
tenbau-Yerein. 

Frankfort  on  the  Oder,  Pnw«ia.— Historisch-Statistischer  Yerein. 

Frankfort  on  the  Main,  IVttfwa.— Gartenbaugesellschaft  "Flora; 
Senckenbergische  naturforschende  Gesellschaft. 

Freiberg,  Saxony.— K^uigWali  Siichsische  Bergakademie- 

O^litz,  iVwMta.— Naturforschende  GesellschafL 

Gdttingeny  Ham>ver. — ^E<)nigliche  Gtosellsdiaft  der  Wissenschafken. 

Oothay  Saxe- Coburg.—Tb  ttringer  Gartenban- Yerein. 

Qratz.  Austria.— K.  K.  Steiennarkische  Landwirthschafts-GeseUfichtft; 
Staermarkische  Landes-Ober-Bealschule. 

Oumbinnenj  Prt«^,— .jJandwirthschafUicher  Oentral-Yecein  far  V^ 
taoen  und  Masuren. 
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Prussia. — ^Naturforschende  Gtesellschaft. 

\irg^  Hanse-Town, — Stadt-BibUothek ;  Thierschutz-Verein. 

er,  Hanover. — Konigliche  Bibliothek ;  Statistisches  Bureau. 

berg^  Baden. — Landwirthschaftlicher  Bezirks- Verein. 

innatadL  Austria. — ^Verein  fiir  Siebenbiirgische  Landeskunde. 

heim^  Wiirtemberg. — K5mglich    Wiirtembergische    Land-    und 

thschaftliche  Akademie. 

ttcky  Austria. — ¥L  K.  Landwirthschafts-Gesellscliaft   fiir  Tirol 

arlberg. 

Saxe-Weimar. — ^Landwirthschaftliches  Institut;  Eedaction  der 

lit  far  dentsche  Landwirthe ;  Statistisches  Bureau  der  Vereinig- 

ingischen  Staaten. 

'uhcy  Baden. — Centralstelle  fiir  die  Landwirthschaffc :  Grosshetz. 

»  Statistisches  Bureau  des  Handels-Ministerium;  Grossherzog- 

(fbibliothek. 

,  Hesse. — ^K.  Commission  fUr  landwirthschaftliche  Angelegen- 

1  Kurhessen ;  Verein  fiir  Hessische  Landeskunde. 

Holstein. — ^Landwirthschaftlicher    Generalverein    des   Herzog^ 

[olstein. 

ifurL  Austria. — ^E.  K.  Landwirthschafts-Gesellschaf|:. 

itZy  Prussia. — ^Naturhistorischer  Verein. 

Prussia^ — Landwirthschaftlicher  Verein. 

\hergy  Prussia. — Centralstelle  der  Landwirthschaftlicher  Vereine 

ierungs-Bezirks  Konigsber^. 

*J^  Austria. — K.  K.  I^dwirthschafbs-Gesellschafb. 

7,  Saxony. — ^Dr.  Felix  Fliie^el^  ^agent  Smithsonian  Institution ;} 

heZeitung;  Jahrbiicher  rar  wissenschaftliche  Botanik ;  Katur- 

de  Gesellscnaft;  Redaction  der  Zeitschrifb  fiir  dentsche  Land- 

Verein  von  Freunden  der  Erdkunde. 

tZy  Prussia. — Landwirthschaftlicher  Verein. 

Austria^ — K.  K.  Landwirthschafts-Gesellschaft. 

^eM6.— Bheinische  Naturforschende  Gesellschaft. 
iwerdeTj  Pirussia. — ^Verein  Westpreussischer  Landwirthe. 
tgen^  Saxe-Meiningen. — Verein  fiir  Pomologie  und  Gartenbau. 
11^  Saxony. — ^NaturwissenschaftUche  Gesellschaft  ^^Isis.'' 
nnghausen,  Waldeck. — Landwirthschaftlicher  Verein  im  FUrsten- 
7aldeck. 

mrg,  Prussia. — Landwirthschaftlicher  Central- Verein  fUr  die 
Sachsen. 
en. — Baierische  Gartenbau-Gesellschaft;    Konigl.  Botanischer 

Eonigl.  Statistisches  Bureau;  Landwirthschaftlicher  Verein; 
tir  Naturkunde. 

9r,  Pn»ma.-^Landwirthschaftlicher  Provinzial-Verein  fiir  West- 
nd  Lippe. 

scheinj  Austria. — ^Landwirthschaftlicher  Verein. 
tj  BamLria. — ^Praktische  Gartenbau-Gesellschaft  in  Baiem. 
— Geologische  Gesellschaft  fllr  Ungam. — ^Kirfilyi  Magyar  Ter- 
Ldom4nyi  Tdrsulat. 

My  Prussia. — Landwirthschaftlicher  Provinzial-Verein. 
?•  Atistria — BL  E.  Patriotisch-5konomische  Gesellschaft. 
ourgj  Bavaria. — K.  Baierische  botanische  Gesellschaft. 
ky  Mecklenburg. — Mecklenburgischer  Patriotischer  Verein. 
rgy  Austria. — K.  E.  Landwirthschafts-G^ellschaft. 
Hny    Mecklenburg-ScktJDerin.'-^TOQsheTzogliche   Landes-Vermes- 
nnmission ;  Grossherzogliches  Statistisches  Bureau. 
Hngenj  Prussia. — Land  wthschaftliche  Gentxalstelle  des  Vereina 
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zur  Befordermig  der  Landwirthscliaft  and  der  Gewerbe  fiir  die  Hohea* 
zoUemsclien  Laiide. 

Sondershauseny  Schwarzhurg-SoTideraJiausm. — ^Yerein  znr  Befordenmg 
der  Landwirthschaft. 

Stettin,  Prussia. — ^Entomologischer  Verein. 

Stuttgart,  Wiireei»6cr^.— Gartenbau-Gesellscliafb  "Flora;"  G^sell- 
schafb  tiir  die  Weinverbesserung  in  Wiirtemberg ;  K.  Centralstelte  ffir 
Gewerbe  und  Handel;  K.  Centralstelle  tUr  die  Landwirthschaft;  K 
Oeffentliche  Bibliothek ;  K.  Statistiscli-topograpliisches  Bureau;  Eedac- 
tion  des  "Thiergarten,"  (Dr.  B.  F.  Weinland.) 

Tharand,  Saxony.— KSmglick  Sachs.  Akademie  fur  Forst  und  Laod- 
wirthe. 

Trieste,  Austria. — Oartenbau-Oesellschaft  des  litorale. 

Tiibini^,  Wiirtemberg. — Landwirthscbaftlicher  Verein. 

Vienna,  -Aiwtrio.— Comit6  der  Allgemeinen  Yersammlung  von  Berg 
und  HiLttenmSnnem ;  Entomologischer  Verein:  K.  E.  Cential-Ao- 
Btalt  fUr  Meteorologie  und Erd-Magnetism:  K  K.  Direction  des  Ad* 
ministrativen  Statistik;  E.  E.  6u:tenbau-Ge8ellscliaft;  K.  K  Oeologi* 
sche  Beichsanstalt ;  K.  E.  Landwirthschafts-G^sellscliait ;  El.  K  Btatis^ 
tische-Central-Commisfiion. 

Weimar  Saxe-  Weimar. — ^Verein  fdr  Blumistik  und  Gartenbau. 

Wiesbaden,  Nassau. — ^Verein  fUr  Katurkunde;  Verein  Nassadsdier 
Land-  und  Forstwirthe. 

Wiirzburg,  Ba/caria. — Physikaliseh-MedicinisGhe  Glesellscliafti 

GBEAT  BRITAIN  AND  XBELAIO). 

Bath. — Bath  and  West  of  England  Agricultural  Society. 

Belfast. — Chemico- Agricultural  Society  of  Ulster. 

Cork. — Ouvierian  Society. 

Cirencester. — ^Boyal  Agricultural  College. 

2>i*fcli»,— Chemical  Society  of  Dublin :  Natural  History  Society  of 
Dublin :  Boyal  (jreological  Society  of  Ireland. 

Edinburgh. — ^i^otanical   Society;  Caledonian  Horticultural  Sodety;    • 
Highland  and  Agricultural  Society  of  Scotland. 

Keighley. — Eeighley  Agricultural  Society. 

Kew. — ^Library  of  Kew  Garden. 

London. — ^William  Wesley,  (agent  Smithsonian  Institution ;)  Accliin- 
atization  Society ;  Annals  and  Magazine  of  Natural  History ;  British 
Association  for  the  Advancement  of  Science  j  Chemical  Society  of  Lon- 
don ;  Entomological  Society ;  Geological  Society  of  London ;  Linnaan 
Society ;  Museum  of  Practical  (Jeology ;  Eoyal  Agricultural  Society  of 
England:  Eoyal  Botanic  Society ;  Eoyal  College  of  Veterinaiy  Snr^ 
geons;  Eoyal  (Geographical  Society  of  London;  BojbI  Horticmtnral  \ 
Society  of  London. 

TorA:.— Yorkshire  Agricultural  Society. 

A  tliens. — Observatory. 

Amsterdam. — Eoninklijke  Akademie  van  Wetenschappen,  (Boyal 
Academy  of  Sciences;)  Eoninklflk  Zoologisch  Genootschap  ^*]S»i»ra 
Artis  Magistra,"  (Eoyal  Zoological  Sodety ;)  StadsbibUotheek.  ptJ 
Library;)  Vereeniging  voor  Statistiek  in  Nederland,  (Statistical AtfO- 
ciation  of  the  Netherlands.) 
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lewi.— Vreind  van  den  Landman. 

Hague. — ^Borean  de  la^Statistiqne;  Eoninklijke   Bibliotheek, 
Library.) 

linden.— Genootschap  ter  Bevordering  der  Natnnrkundig  Weten- 
^n,  (Society  for  the  Advancement  of  Katnral  Sciences.) 
tern. — ^Hollandsche  Maatschappij  der  Wetenschappen,  (Society  of 
es  of  Holland.) 

Jen. — ^Nederlandsche  Entomologische  Vereeniging,  (Entomological 
r  of  the  Netherlands :)  Eijk's  Musenm  van  Natuurlijke  Gteschie- 
(National  Museum  of  i^atural  History;)  Vereeniging  voor  de  Flora 
^erland :  University  labrary • 

&rdam. — ^Bataafsch  G^nootschap  der  Proefondervindej\jke  Wils- 
te,  (Batavian  Society  of  Experimental  Philosophy.) 
t:ht — ^Eoninklijk  Nederlandsch  Meteorologisch  Institunt. 
He. — Overysselsche  Vereeniging  tot  Ontw3±eling  van  Provinciale 
art,  (Overyssel  Society  for  Promotion  of  Provincial  Welfare  j) 
I  van  den  Landman. 

ITALY. 

Smo.— Societal  Agraria  della  Provinda  di  Bologna. 

ence. — ^Academia  Economieo-agraria  dei  Oeorgofili. 

Ml. — ^Associazione  Agiioola  Lombarda  di  Oorte  del  Palasio;  Beale 

ito  Veterinario. 

les. — B,.  Orto  Botanico  di  NapolL 

rmo. — ^B.  Istituto  d'Incorragiamento  di  Agricoltura,  Arti  e  Mani- 

3  in  SiciUa:  Society  di  Acclunazione  e  di  Agiicoltura  in  Sidlia. 

jro, — ^Accademia  Agraria  di  Pesaro. 

in. — ^Accademia  Beale  di  Agricoltura;  Bureau  Boyale  Statiatique; 

;ero  di  Agricoltura,  Lidustria  e  Oommeroio. 

ne. — ^Associazone  Agraria  Friulana. 

ona. — Accademia  di^Agricoltura,  Commerdo  ed  Arti  di  Veronai 

NOEWAY. 

igtia/iUa. — Physiographiske  Forening. 

n^Aeim.— Kongelige  Norske  Videnskabemes-Selskab,  (Boyal  Kortli- 

Dciety  of  Science.) 

POLYNESIA. 

\olulUj  Sandtcich  Islands. — ^Boyal  Hawaiian  Agricultural  Society. 

POETUGAL. 

Km. — ^Academia  Beal  das  Sciencias. 

ETJSSIA. 

pat. — ^Dorpater  Naturforscher-Gtesellschaft. 

nngfors. — Magnetisches    und  Meteorologisches    Observatoriumj 

as  Scientianim  Fennica. 

cmc. — Imper.  Obshtshestvo  Selskago  Khozaistva,  (Imperial  Ag- 

iral  Society ;)  Soci6t6  Impdriale  des  Naturalistes  de  Moscou. 

8sa.—GlsLYTio6  Outchilitch6  Sadovodstva,  (Central  Horticultural 

1;)  Obshtshestv6  Seljskag6  Khozjaistva  Joujnoi  Eossii,  (Society 

ral  EcoDomy  of  Southern  Kussia.) 

a. — Gesellschafb  Praktischer  Arzte;  Naturforschender  Vereinj 

ischer  Verein. 


540  AGRICULTURAL  REPORT. 

8t.  Petersburg. — Eutomologische  Gesellschaft ;  Kais.  Enss.  liGnera- 
logische  Gesellschaft;  Statistitslieskii^Tsentraliiii  Komitet,  (Centra/ 
Statistical  Committee.) 

SCANDINAVIA. 

Skandinaviske  Naturforskeres  Forsamling,  (Scandinavian  Associa- 
tion of  NatoralistB.) 

SPAIN. 

Barcelona. — Eeal  Academia  de  Buenos  Letras  de  Barcelonfl. 
Madrid — Beal  Academia  Espa&ola  Arclieologia  y  Geografia;  Beal 
Academia  de  la  Historia. 

SWEDEN. 

Xwnd.— Pliysiogi^apliiske  Forening,  (Pbysiograpliic  Association.) 
Stockholm. — Borean  Central  de  Statistiqne  de  SnMe }  Boreaa  de  la 
Recherche  G^logiqne  de  la  SuMe :  Kongliga  Landbruks-Akademien, 
(Boyal  Academy  of  Agriculture;)  Kongliga  Stenska  Vetenskaps-Aca- 
aemien,  (Boyal  Swedish  Academy  of  Sciences.) 

Vpsala. — ^Kongliga  Vetenskaps-Societeten^  (Boyal  So<^iety  of  Scienoe.) 

SWITZERLAND. 

J3a«eL— Katurforschende  Gesellschaft; 

Bern. — Naturforschende  Gesellschaft;  Okonomische  Gesellschaft  des 
Eantons  Bern. 

Chur. — Naturforschende  Gesellschaft  Graubilndens# 

Geneva. — Institut  National  Genfevois^  Observatoire ;  Soci^t^  Gtni- 
voise  d'Utilit6  Publique:  Soci6t6  de  Physique  et  d'Histoire  Natarelle; 
8oci6t6  Omithologjque  Suisse. 

NeufchateL — Society  des  Sciences  Naturelles. 

Sum. — Soci6t6  Yalaisanne  des  Sciences  Naturelles. 

Zurich. — Bureau  Central  M6t6orologique  Suisse;  Naturforschende 
Geselli»chaft. 


OUR  INDUSTRIAL  COLLEGES. 


The  last  Annual  Eeport  of  this  Department  contained  a  briei  aosiract 
f  all  attainable  information  relative'  to  the  Indastrial  Colleges  whidi 
ad  been  organized  under  the  act  of  Congress  donating  lands  for  their 
ucouragement  and  support.  In  that  preliminary  history  was  traced 
lie  progress  of  public  sentiment,  and  of  the  efforts  made  in  some  of  the 
•tates  to  promote  the  interests  of  those  engaged  in  agriculture,  espe- 
ially  of  the  efforts  to  awaken  a  desire  for  a  more  intelligent  preparation 
)r  the  vocation  of  the  farmer.  It  is  gratifying  to  learn  that  several 
tates,  which  had  hitherto  done  no  more  than  to  accept  the  grant,  have 
*ken  preparatory  steps,  during  the  past  year,  toward  establishing  agri- 
ultoral  colleges,  either  by  making  sale  of  lands  alloted  to  them,  or  by 
rganizing  boards  of  trustees,  and  commencing  the  erection  of  the 
eoessary  buildings.  Colleges  already  organized,  and  those  in  which  a 
dorse  of  study  has  been  marked  out,  have  manifested  a  desire  to  [>er- 
ict  their  plans,  and  to  render  the  institutions  more  complete  and  use- 
iL  While  these  institutions  are  thus  giving  evidence  of  prog^ss,  there 
as  been  exhibited,  on  the  part  of  the  public,  a  demand  for  sach  instrao- 
on  as  they  are  fitted  to  impart.  Although  these  colleges  are  still  in  their 
i&uicy,  their  courses  of  study  but  imperfectly  matured,  their  boards  of 
istruction  filled  only  in  part,  and  in  some  instances  by  a  temporaiy 
rovision  of  teachers,  and  although  they  are  not  yet  provided  wiUi  suit- 
ble  conveniences  for  students,  still  the  attendance  kas  been  large,  and 
le  students  have  made  gratifying  progress  in  the  branches  to  which 
ley  have  given  attention. 

It  is  proposed  to  give  such  additional  information  as  this  Department 
as  been  able  to  procure ;  and  the  subject  will  be  recurred  to  from  year 
>  year,  until  the  colleges  are  all  organized,  and  a  list  of  the  faculty  and 
le  course  of  study  in  each  can  be  given.  This  will  be  done  because  it 
I  believed  that  these  institutions  will  become  co-laborers  with  this  De- 
Eurtment  in  elevating  the  vocation  of  the  farmer,  and  giving  him  scien- 
£o  as  well  as  practical  instruction  in  his  pursuits. 

CONNECTICUT. 

The  object  aimed  at  in  the  Sheffield  Scientific  School,  in  its  ^^  Course 
P  Agriccdture,"  is  to  prepare  the  student  for  the  successml  management 
r  a  mrm,  by  putting  him  in  possession  of  a  knowledge  of  the  most  ap- 
roved  methods  of  culture  at  present  employed,  and  by  explaining  the 
basons  for  these  methods.  This  course  is  adapted  to  those  who  %re 
Lready  familiar  with  the  employments  of  the  farm.  Lectures  are  given 
CI  the  theory  and  practice  of  agriculture  in  all  its  branches,  on  chem- 
stry.  botany,  geology,  zoology,  and  free-hand  drawing.  HorticUiture 
od  rorestry  receive  particular  attention.  Excorsious  under  the  direction 
^  the  professors  are  made  useful  to  the  students  in  the  observation  of 
lamts  and  insects  useful  or  injurious  to  the  farmer.  The  course  of  agri- 
oJtural  instruction  is  under  the  direction  of  Professors  Brewer  and 
phnson.  The  governing  board  of  the  Sheffield  Scientific  School  con- 
"^ts  of  President  Woolsey,  Professors  Dana,  Norton,  Lyman,  Silliman, 
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WWtney,  Brush,  Gilman,  Johnson,  Brewer,  Eaton,  Marsh,  and  YerrilL 
They  behevp  it  to  be  more  serviceable  to  the  State  and  the  country  to 
maintain  a  high  grade  of  scholarship,  and  say:  "We  cannot  expect  to 
equal  the  special  schools  of  agriculture  in  the  very  desirable  work  of 
training  practical  farmers,  though  we  hope,  by  the  prosecution  of  the 
science  of  agricultui'e,  and  by  the  training  of  scientific  professors  and 
agriculturists,  to  contribute  to  the  progress  of  agriculture.'' 

ILLINOIS. 

The  last  annual  report  of  the  Department  of  Agriculture  contains  an 
account  of  the  liberal  provision  made  for  the  Industrial  University  ot 
this  State.  The  legislature,  on  the  29th  of  March  last,  passed  an  addi- 
tional act,  making  provision  for  the  benefit  and  completion  of  the  insti- 
tution. Sixty  thousand  dollars  were  appropriated  for  this  purpose,  as 
fbllows:  To  the  agricultural  department,  for  the  erection  of  barns, 
houses  for  farm  laborers,  for  fencing  and  draining,  teams,  tools,  fi-oittiees 
and  forest  trees,  and  stock  of  seveml  breeds  and  varieties,  $12,500  annn- 
ally  for  two  years;  to  the  horticultural  department,  including  buildings 
and  structures,  house  for  the  gardener,  tool-house,  fencing  and  under- 
draining,  fruit  trees,  shrubs,  and  plants,  $10,000  per  annum  for  tvo 
years;  to  the  chemical  department,  $5,000;  and  for  other  apparatus,  and 
for  books,  $10,000. 

This  appropriation  indicates  the  appreciation,  by  the  people  of  tJie 
State,  of  the  importance  of  the  new  university,  and  augurs  well  for  its 
future  prosperity  and  usefulness. 


KANSAS.  ^ 

Professor  John  ^.  Hougham  has  been  called  to  the  chair  of  agricol*  ^ 

tural  science  in  tho  college  at  Manhattan.  He  had  previously  tanght  §. 
agricultural  chemistry  in  Franklin  College,  Indiana,  for  several  years. 
Eighty  acres  of  the  farm  have  been  indosed  by  a  substantial  stone 
fence,  and  about  half  the  inclosed  land  was  under  cultivation  daring 
the  last  summer.  An  orchard,  embracing  sixty-three  vaSrieties  of  firoit, 
has  been  planted.    One-fourth  part  of  the  land  under  cultivation  will  be 

planted  and  tilled  under  the  special  direction  of  ProfessQf  Hougham.  and  ^. 
it  is  expected  that  an  illustration  will  thus  be  afforded  to  the  students 
of  the  best  methods  of  culture  in  the  various  departments  of  farming, 
gardening,  and  horticulture.  .  Miniature  farming  by  the  students  will  be 
encouraged  under  his  direction,  each  bestowing  his  particular  attention 

on  the  portion  allotted  to  him,  careful  records  of  which  will  be  preswred.  T 

One  hundred  and  sixty-eight  students  have  been  in  attendance  dor-  j 

ing  the  year,  seventy-one  of  whom  were  ladies.    The  institution  has  w 

already  furnished  eighty  teachers  for  the  schools  of  the  State.  r 

MAINE. 

» 

The  farm  connected  with  the  College  of  Agriculture  and  the  Me-  i- 

chanic  Arts  is  situated  in  a  populous  county,  and  near  the  geograph-  r 

leal  center  of  the  State.    It  has  a  sufficient  diversity  of  soil  and  aspect  |? 

to  render  it  suitable  for  experimental  purposes.    It  is  especially  suited  i, 

to  fruit-culture  and  horticulture.    The  dormitory  building  has  been  com-  jr 

pleted,  the  rooms  of  which  are  large  and  well  ventilated.    A  chemical  h 

laboratory,  modeled  after  that  at  Brown  University,  has  been  erected,  ) 

and,  when  completed,  will  afford  superior  facilities  for  instruction  in  j- 

•  i 

I 

i 
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lytic  chemistry,  and  its  application  to  agricnltnie  and  the  industrial 
.  Professor  Eemald,  a  graduate  of  Bowdoin  GoUege,  has  been 
ted  professor  of  mathematics,  and  has  entered  upon  the  duties  to 
3h  he  has  been  assigned,  oamuel  Johnson,  also  a  graduate  of 
rdoin  College,  has  been  appointed  farm  superintendent.  Thirteen 
Lents  have  received  instruction  who,  during  the  hours  allotted  to 
»r,  have  rendered  valuable  assistance  in  grading  the  grounds  and  in 
1  work.  One-fourth  to  one-half  the  expenses  of  the  students  has  been 
ayed  from  the  avails  of  their  labor. 

1  arranging  the  course  of  study  two  leading  ideas  are  kept  in  view: 
;,  to  prepare  the  students  to  become  good  citizens  by  a  right  moral 
intellectual,  and  social  training;  and,  secondly,  to  attend  to  <' those 
iches  of  study  which  are  directiy  connected  with  the  various  indus- 
I  which  form  the  basis  of  the  wealth  and  prosperity  of  the  State." 
trustees  intend  that  the  instruction  given  shall  be  ^^of  such  a  char- 
r  as  to  secure  to  the  student  the  discipline  of  mind,  and  the  practical 
drience  necessary  for  entering  upon  other  callings.''  It  will  be  a 
^ial  object  of  the  trustees  to  counteract  the  increasing  disinclination 
ards  manual  labor,  and  to  vindicate  its  dignity  by  showing  that  it 
>mpatible  with  intellectual  culture  and  social  reMement. 
he  course  of  study  will  occupy  four  years.  Its  essential  features  are 
cated  by  the  following  outline :  ^^  English  language  and  literature, 
hematics,  including  trigonometry,  surveying,  civil  engineering, 
pnng,  chemistry,  animal  and  vegetable  physiology,  botany,  horticid- 
>,  the  veterinary  art,  entomology,  stock-breeding,  book-keeping,  his- 
',  and  moral  and  intellectual  philosophy.  The  French  and  German 
plages  will  also  be  taught." 

he  act  of  the  legislature  organizing  the  college  requires  the  trustees 
^encourage  and,  with  reference  to  other  exercises,  to  require  all  the 
lents  to  engage  in  actual  labor  upon  the  lands  and  in  the  work-shops 
1  which  the  college  may  be  famished,  and  shall  provide  suitable  over- 
tt  and  divection  in  such  labor,  so  that  they  may  become  habituated 
killful  and  productive  industry."  It  wUl  thus  be  seen  that  the  char- 
tnakes  provision  for  labor,  and  that  the  trustees  intend  to  combine 
jtice  with  theory — ^manual  labor  with  scientific  culture.  They  desire 
preserve  habits  of  industry  where  they  exist,  and  to  encourage  stu- 
bs to  form  them  where  they  do  not  exist." 
oition  and  room-rent  are  free  to  all  students  from  the  State. 

MASSACHUSETTS. 

oring  the  first  twelve  months  from  the  oi>ening  of  the  college,  ninety- 
students  were  admitted  on  written  examinations,  seventy-four  of 
m  were  acquainted  with  farm- work.  Their  average  age  was  eighteen 
«.  The  college-farm,  consisting  of  four  hundred  acres,  is  well  adapted 
le  uses  of  the  institution,  containing  a  diversity  of  soil  and  aspect, 
is  well  fitted  for  farm-culture,  for  forestry,  for  the  formation  of  plan- 
>ns  of  fruit  trees  and  forest  trees,  for  the  cultivation  of  botanical 
ts,  and  for  horticulture.  On  a  portion  of  it,  an  arboretum  will  be 
ted,  in  which  all  the  varieties  of  trees  suited  to  the  climate  will  be 
ipea  according  to  their  natural  affinities,  and  the  principles  of  land- 
►e  gardening.  Professor  Snell,  who  temporarily,  during  the  last 
•,  gave  instruction  in  mathematics  with  entire  acceptance,  now  gives 
e  to  a  permanent  professor  in  that  department,  Mr.  S.  F.  Miller,  who 
graduate  of  Amherst  coUege,  and  who  has  had  several  years'  expe- 
oe  as  a  civil  engineer.    Mr.  0.  A.  Goessmann,  a  graduate  of  tiiQ 
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University  of  Gottlngen,  has  been  appointed  professor  of  chemistry. 
Hon.  0.  L.  Flint  lectures  on  dairy-farming ;  Dr.  Calvin  Cutter,  on  the  laws 
of  health:  Dr.  J.  H.  Stickney,  on  the  diseases  of  domestic  animals;  Dr. 
Jabez  Fisher,  on  market-gardening ;  Dr.  Edward  Hitchcock,  on  compar- 
ative anatomy;  and  Hon.  Marshall  P.  Wilder,  on  the  culture  of  finiits 
and  flowers.  Hon.  Levi  Stockbridge  is  farm-superintendent  and  in- 
structor in  agriculture ;  and  President  Clark  is  also  professor  of  botany 
and  horticulture,  and  director  of  the  botanic  garden. 

The  annual  report  made  to  the  legislature  of  the  State  represente 
that  there  is  an  abundant  demand  for  the  education  which  this  iostitQ- 
tion  is  designed  to  afford.  The  students  have  manifested  a  deep  interest 
in  their  studies,  and  their  progress  has  been  coipmendable^  It  is  highly 
desirable  that  students  should  pursue  and  complete  the  regular  coarse 
of  study :  but  provision  is  made  for  those  who  choose  to  foflow  a  select 
course  aaapted  to  their  circumstances  and  necessities. 

MICHIGAN. 

The  last  year  was  a  prosperous  one  for  the  State  Agricultural  CoD^ 
at  Lansiag.  The  number  of  students  was  eighty-two,  representing 
twenty-six  counties  of  the  State,  Sixty  of  the  number  were  sods  of 
farmers.  Three  hundred  and  fifty  acres  of  the  farm  are  now  cleared,  and 
a  large  part  freed  from  stumps.  Beads  and  fences  have  been  built,  and 
a  large  amount  of  grading  and  ditching  has  been  done.  The  organic 
law  of  the  college  says :  '^  Three  hours  of  each  day  shall  be  devoted  bj 
every  student  of  the  college  to  labor  upon  the  farm,  and  no  person  shall 
be  exempt  except  for  physical  disability."  The  officers  of  the  coUege 
personally  superintend  the  work,  and  illustrate  in  the  garden  or  the  fidd 
the  principles  learned  from  the  books.  The  junior  class  work,  during  tbeir 
entire  year,  under  the  direction  of  the  professor  of  practical  agricoltoie, 
and  the  sophomores  work  under  the  professor  of  botany  and  horticoltare; 
The  students  do  not  find  the  labor  irksome,  but  are  interested  by  ite 
variety  and  its  relation  to  their  studies.  They  have  actual  practice  in 
the  laboratory,  in  the  use  of  the  compass  and  level,  in  grafting  and  bud- 
ding fruit  trees,  and  in  the  work  generally  of  the  garden  and  the  foini. 
The  trustees  regard  the  labor  system  as  succeeding  better  every  year. 

The  lands  donated  by  Congress,  and  which  are  located  within  the 
bounds  of  the  State,  are  now  in  the  market,  but  no  income  from  tliis 
source  has  yet  been  received.  It  has,  thus  far,  been  supx)orted  by  the 
State.  The  minimum  price  of  the  lands,  established  by  law,  is  $2  50 
per  acre.  When  the  sale  is  effected,  a  large  fund  will  be  created,  which 
will  greatly  aid  the  college  in  ^ving  incr^ised  facilities  for  instruction. 

The  faculty  of  instruction  is  constituted  as  follows :  T.  C.  Abbott, 
president,  and  professor  of  mental  philosophy  and  logic ;  Manley  Miles, 
professor  of  animal  physiology  and  practical  agriculture,  and  superin- 
tendent of  the  farm ;  R.  C.  Kedzie,  professor  of  chemistry ;  W.  W.  Tra 
cey,  professor  of  botany  and  horticulture,  and  superintendent  of  the  gar- 
dens ;  George  T.  Fairchild,  professor  of  English  literature. 

Several  years'  experience  in  giving  instruction  in  the  State  Agricnl- 
tural  College  has  convinced  its  officers  that  a  ^^  defined  course  of  study 
should  be  insisted  upon.''  Students  are  not  permitted  to  leave,  at  will, 
a  study  half-completed.  At  the  same  time  various  courses  of  study  are 
presented  to  them,  agreeing  in  the  main,  yet  sufficiently  divergent  to 
meet  the  wants  of  those  who  have  in  view  particular  departments  of 
labor  in  future  life.  A  regular  course  of  study  extends  through  four 
years.    It  embraces  a  wide  range  of  study  and  inquiry,  and  appears  to 
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adapted  to  promote  the  ends  which  the  institation  has  in  Tiew. 
races  the  following  departments : 

istry. — The  elementary  forces — ^heat,  light,  electricity^  &c. ;  the 
f  chemical  combination;  elementary  substances,  their  history, 
ies,  combinations,  and  uses }  application  of  chemistiy  to  the  arts, 
s  of  soils,  minerals,  and  manures ;  use  of  the  blowx)ipe.  In  the 
tf  analytical  chemistry,  the  student  spends  three  hours  daily  in 
oratory,  under  the  direction  of  the  professor  of  chemistry,  secui- 
this  manner  a  practical  knowledge  of  the  science.  In  agricul- 
lemistry,  instruction  is  given  on  the  formation  of  soils ;  the  rela- 
air  and  moisture  to  vegetable  growth;  the  nature  and  sources  of 
r  plants;  preparation  of  manures,  with  their  application  to  soils. 
tical  agriculture. — Laying  out  farms,  arrangement  of  fiirm-build- 
arm  implements,  general  principles  of  tifiage,  construction  of 
principles  of  stock-breeding,  breeds  of  domestic  animals,  succes- 
crops,  management  of  grass  lands,  care  of  animals  and  priaciples 
ing,  fattening  of  animals,  management  of  sheep. 
iy. — Physiological  and  systematic,  the  geographical  distribution 
ts,  and  their  relative  importance;  the  genera  and  species  of  those 

agricultural,  commercial,  medical,  or  ornamental  value,  and 
hich  are  noxious  or  detrimental.  Living  specimens  are  dissected 
students,  and  the  structure  of  plants  is  illustrated  by  diagrams 
the  use  of  the  microscope. 

Umlture. — The  sophomore  class  is  occupied  during  the  year  in  the 
3  and  college  grounds,  and  have  ample  opportunity  to  apply  the 
tion  received  in  the  class  rooms. 

uxZ  physiology. — Particular  attention  is  paid  to  the  anatomy  and 
ogy  of  domestic  animals,  and  the  course  of  instruction  is  illus- 
3y  anatomical  preparations  and  diagrams. 
Twlogy. — ^The  course  in  this  department  is  illustrated  by  a  vaJua- 
ection  of  native  and  of  exotic  insects.  Special  attention  is  paid 
study  of  species  injurious  to  vegetation,  and  the  best  methods 
ting  their  ravages. 

emaiics  and  civil  engimering. — The  course  in  this  department  em- 
ill  those  studies  which  prepare  the  student  for  the  successful 
3  of  surveying,  leveling,  bridge  and  road  building,  including  field 
?,  under  the  supervision  of  the  professor. 

sh  literature, — The  course  of  instruction  is  by  text-books  and 
J,  and  is  intended  to  be  of  such  a  character  as  will  give  the  stu- 
n  enlarged  acquaintance  with  the  best  writers  in  the  language, 
them  for  the  reputable  performance  of  t!he  duties  which  wQl  dc- 
pon  them  in  their  future  life. 

MINKESOTA« 

i  steps  have  been  taken  toward  organizing  the  agricultural  col- 
^L  farm  lia«  been  purchased  near  the  college  buildings,  which  will 
>sed  during  the  coming  season.  A  plan  of  organization  is  now 
repared  by  the  trustees,  who  will  also  report  a  course  of  study  to 
ucd  in  the  institution, 

NEW  HATVTPSHIBE. 

ifew  Hampshire  College  of  Agriculture  and  the  Mechanic  Arts, 
hed  in  186G,  was  opened  to  stiidents  in  September,  1868.  It  haa 
ms,  corresponding  with  the  fall  and  the  spring  term  of  Dart- 
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mouth  College,  thus  giving  opportunity  to  students  to  spend  the 
summer  months  at  home  in  agricultural  or  mechanical  employment 
Topics  are  given  to  them  at  the  close  of  the  spring  term,  on  which 
papers  are  to  be  prepared,  from  observation^  experiment,  or  study,  for 
the  fall  term.  Farmers  can  thus  give  to  their  sons  facilities  for  educa- 
tion in  the  most  favorable  seasons  for  study,  and  still  enjoy  the  advan- 
tage of  their  servicies  in  the  period  of  ^rreatest  agricultural  activity. 

Candidates  for  admission  must  be  sixteen  years  of  age,  and  pass  a 
satisfactory  examination  in  the  branches  of  English  study  taught  in 
common  schools. 

The  course  of  study  embraces  three  years :  the  first  including  mathe- 
matics, botany,  i)hysical  geography,  chemistry,  physics,  and  book-keep- 
ing; the  second,  trigonometry,  practical  botany,  organic  and  analytical 
chemistry,  history,  rhetoric,  mensuration,  zoology,  geology,  and  miner- 
alogy ;  the  third,  agricultural  chemistry,  zoology,  astronomy^,  and  mete- 
orology, rural  economy,  political  science^  and  intellectual  and  moral 
philosophy. 

The  library  contains  five  hundred  volumes  of  scientific  works,  pur- 
chased in  Europe,  about  one  hundred  of  which  are  from  the  private 
library  of  the  late  Professor  Faraday.  Students  have  access  to  the  col- 
lege libraiy,  cabioets,  observatory,  and  gymnasiimi.  A  State  miusemn 
of  general  and  applied  science  is  proposed  in  connection  with  the  insti- 
tution. There  are  twelve  free  scholarships,  covering  the  charge  for 
tuition,  one  for  each  senatorial  district.  Tuition  is  fifteen  dolhus  per 
term.    The  number  of  students  in  the  first,  or  junior  class,  is  ten. 

The  faculty  consists  of  President  Smith,  and  Professors  B.  W.  Dimond, 
(agricultural  chemistry,)  T.  E.  Crosby,  (animal  and  vegetable  physiology,) 
D.  J.  Noyes,  E.  D.  Sanborn,  C.  A.  Young,  B.  T.  Quimby,  O.  H.  flitch- 
cock,  and  C.  F.  Emerson. 

NEW  YORK. 

The  Cornell  University,  the  institution  which  received  the  congres- 
fiional  grant,  was  opened  for  the  reception  of  students  in  September, 
1868.  No  doubt  is  entertained  that  the  expectations  of  the  pubhc,  re- 
garding the  usefulness  of  this  institution,  will  be  fully  realized.  The 
board  of  instruction  has  been  filled,  in  part,  with  professors  of  a  high 
reputation,  and  an  able  corps  of  non-resident  protessors  has  been  ap- 
pointed, who  will  deliver  courses  of  lectures  on  the  subjects  aligned 
them.  The  munificent  endowment  of  its  founder,  the  Hon.  Ezra  Cornelli 
with  the  princely  addition  of  the  congressional  gi^ant  of  lands,  enables 
its  trustees  to  oi)en  the  institution  with  the  fairest  prospects  of  success 
and  usefulness. 

The  faculty  of  the  agricultural  department  of  the  universitv  includes 
President  A.  D.  White,  and  Professors  G.  C.  Caldwell.  B.  G.  WUden 
A,  N.  Prentiss,  James  Law,  C.  F.  Hartt,  and  J.  S.  Gould. 

In  this  depaitment  there  are  three  courses  of  study,  one  of  which  re- 
quires four  years  for  its  completion,  and  entitles  the  student  to  the 
degree  of  bachelor  of  science;  the  other  two  are  abridged  courses,  one 
of  three  and  the  other  of  two  years,  comprising  all,  or  nearly  all,  the 
agricultural  instruction  given  in  the  fuU  course. 

The  requirements  for  admission  to  the  first  two  of  these  courses  are 
the  same  as  for  admission  to  the  freshman  class  in  the  scientific  course, 
namely,  a  good,  sound  English  education,  including  algebra  to  quad- 
ratics; lor  admission  to  the  third  course  of  two  years,  a.  knowledge  of 
algebra  will  not  be  insisted  upon. 
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my  one  should  wish  to  attend  one  coarse  or  more  of  lectures  in  the 
fftsnent.  and  work  in  tlie  laboratories  or  the  garden,  or  on  the  farm, 
3r  the  direction  of  the  respective  professors  in  charge,  he  may  be 
litted  to  do  so^  at  the  discretion  of  the  faculty  of  the  department, 
ach  a  student  it  will  be  required  that  he  pay  the  usual  tuition  fee 
n  dollars,  and  also  that  his  time  be  as  fully  occupied  in  study  and 
:  as  that  of  other  students. 

the  instruction  given,  both  laboratory  and  field  practice  are  com- 
1  with  the  usual  lecture-room  work,  to  the  utmost  extent  possible; 
ds  end,  land,  laboratories,  live  stock,  tools,  models,  and  apparatus 
applied.  With  the  aid  of  these  appliances  and  means  of  illustra- 
and  his  own  powers  of  observation,  intelligently  directed  by  his 
lers,  the  student  may  become  fEuniliar  with  the  chemical  properties 
relations  of  the  substances  composing  soils,  plants,  and  animals, 
the  domestic  plants  and  animals  themselves,  and  their  conditions 
alth  and  disease,  and  with  the  best  methods  of  agricultural  practice. 

PENNSYLVANIA. 

I  entire  change  in  the  faculty  of  the  Agrioaltural  College  of  this 
» has  recently  been  made.  It  is  thought  that,  after  a  long  struggle 
ist  adverse  circumstances,  the  coUege  is  now  in  a  position  to  efiect 
reat  objects  for  which  it  was  established.  Thomas  H.  Burrowed  has 
appointed  president,  and,  in  an  address  issued  to  the  public,  he 
^^Each  student  shall  be  made  to  know  thoroughly  what  he  studies; 
lall  have  the  opportunity  to  acquire  an  education  equal  to  any 
oable  elsewhere ;  he  shall  be  prepared,  as  far  as  depends  on  carefal 
action,  properly  to  perform  his  duties  as  a  citizen,  and  shall  be  in- 
&d  in  the  principles  of  our  common  Christianity.'^  He  also  sets  forth 
:eneral  principles  of  the  course  of  instruction  which  will  be  pursued. 

EHODE  ISLAND. 

own  University  has  received  the  land  grant  for  industrial  colleges, 
made  provision  for  a  course  of  scientific  and  practical  instruction, 
iding  through  a  period  of  three  years.  The  first  year  embraces 
istry,  physiology,  geometry,  and  algebra,  as  required  studicH;  and 
engineering,  analytical  chemistry,  or  the  French  laii^niatre,  as  op- 
1  studies:  ^e  second,  natural  philosophy  and  rhetoric;,  with  applied 
istry  and  civil  engineering,  at  tlie  option  of  the  student;  the  tliird, 
1  philosophy,  political  economy,  and  geology,  with  the  same  optional 
es  as  for  the  second  year. 

e  requirements  for  admission  include  a  knowledge  of  arithmetic, 
)ra,  English  grammar,  and  modem  geography.  Provision  will  also  be 
{for lectures,  especially  during  the  winter  months,  embracing,  among 
'  subjects,  the  following:  The  action  of  air  and  watiT  upon  soils; 
ifluence  of  drainage  and  a  proper  degree  of  pulverization  j  the  pre- 
ion,  application,  and  office  of  manures  and  other  fertilizers;  the 
mts  which  enter  into  the  composition  of  vegetables;  the  form  in 
a  they  are  presented  to  the  growing  plant;  the  varying  proixwtions 
lich  they  are  required  by  different  crops;  the  laws  of  climatx?,  and 
liluence  of  situation  and  exposure;  modes  and  principlen  of  culture; 
lus  insects,  and  the  means  of  their  destruction;  the  general  princi- 
of  metallurgy;  bleaching,  dyeing,  and  calico  printing;  principles 
inning,  draft,  and  ventilation;  the  composition  and  properties  oi 
irs  and  cements;  composition  and  properties  of  oils,  paints^  and 


548  AaBICULTURAL  BEPOBT. 

varnishes;  the  manufacture  of  chemical  re-agents;  the  art  of  kyanizmg 
wood,  and  of  pre^rving  meats,  fruits,  and  vegetables  from  decompositioiL 

WISCONSIN. 

In  our  last  Annual  Report  was  given  the  course  of  instruction  pur- 
sued in  the  college  of  this  State,  and  annexed  is  a  list  of  the  fetculty  of 
instruction  in  the  department  of  agriculture :  Paul  A.  Ghudboume,  presi- 
dent; W.  AV.  Daniels,  professor  of  agriculture;  John  C.  Davies,  pro- 
fessor of  chemistry  and  natural  history;  Addison  E.  VerriU,  professor 
of  comparative  anatomy  and  of  entomology. 

The  lands  granted  by  Congress  have  been  located,  but  are  not  yet  sold. 
The  college  is  now  in  operation  as  a  branch  of  the  University  of  Wis- 
consin, and  has  the  benefit  of  a  farm  purchased  for  it  by  the  citizens  of  the 
State,  at  a  cost  of  forty  thousand  dollars.  The  course  of  study  is  so 
arranged  that  instruction  in  the  class-room  can  be  completed  in  a  single 
year  "by  students  already  well  acquainted  with  the  physical  sciences, 
while  an  opportunity  will  be  given  to  those  who  desire  it  for  extended 
laboratory  practice,  for  a  higher  course  in  botany,  and  for  instruction  in 
conducting  experiments  in  agriculture  and  horticulture,  thus  making  a 
fidl  three  years'  course  of  study." 

A  wide  range  of  optional  studies  is  given  in  this  department  in  order 
that  the  students  may  combine  thorough  mental  discipline  with  theoretic 
and  pr^tical  knowledge  of  the  relation  of  science  to  agriculture. 

It  will  be  the  endeavor  of  the  professors  to  modify  their  course  of 
instruction  so  as  to  meet  the  wante  of  the  people.  Lectures  are  giren 
by  the  president  and  lesident  professors,  and  also  by  non-resident  pro- 
fessors, on  subjects  calculated  to  illustrate  the  studies  and  promote  t^ 
intellectual  and  moral  advancement  of  the  students. 


HASSA€HVS£TTS  AGRICri^TrRALi  COLiLiEGE. 

W.  S.  Clark,  President  of  the  Massachusetts  Agricultural  College, 
supplies  the  following  facts  in  relation  to  the  history  and  present  status 
of  that  institution: 

HISTOEY. 

In  the  year  1850  ex-Governor  Levi  Lincoln,  on  behalf  of  the  Worces- 
ter County  Agricultural  Society,  of  which  he  was  then  president,  pre- 
sented to  the  legislature  of  Massachusetts  a  memorial  upon  the  subject 
of  agricultural  ^ueation.  While  admitting  that  much  had  beea  dony 
to  improve  the  modes  of  cultivation  and  increase  the  products  of  the 
farm,  he  says:  "The  advance  has  yet  been  rather  exi)erimental  and  for- 
tuitous than  systematic,  scientific,  and  instructive.  The  deep  want  of 
the  husbandman  is  instruction  in  those  elementary  principles  which  give 
the  impress  of  mind  to  his  occupation.  •  •  •         Let 

agriculture  be  raised  to  the  dignity  of  a  profession  rather  than  regarded 
as  the  destiny  of  condition,  and  the  labor  of  man  will  be  profited  as 
largely  as  the  character  of  society  will  assuredly  be  improved." 

In  the  same  year,  Hon.  Marshall  P.  Wilder,  then  president  of  tj® 
Massachusetts  Senate,  introduced  a  series  of  resolves  concerning  ^® 
establishment  of  an  agricultural  schooL  These  resolves  authorized  u^f 
governor  Jx>  appoint  a  board  pf,fionunissionere  toi)repare.a  jlaa/prjJ^cu 
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school  or  college,  and  to  select  and  obtain  by  gift  or  purchase  a  snit- 
t3le  farm,  and  appropriated  fifteen  thousand  dollars  to  defray  necessary 
q)enses.  The  senate  passed  the  resolves  unanimously,  but  the  house 
r  representatives  failed  to  concur.  Nevertheless,  a  board  of  commis- 
oners  was  appointe<l,  of  which  Mr.  Wilder  was  chairman,  to  consider 
lo  subject  and  Tepoit  to  the  legislature  of  1851.  Dr.  Edward  Hitcli- 
)ck,  a  member  of  the  board,  visited  the  agricultural  schools  of  Europe, 
id  made  an  elaborate  report  concerning  them.  The  report  of  the  oom- 
issioners  recommended  the  establishment  of  an  agricultural  college 
ith  a  model  and  exi>erimental  farm,  and  also  a  State  board  of  agricul- 
ire.  As  the  latter  required  but  a  small  appropriation^  and  might  be 
$eful  in  preparing  the  way  for  the  former,  it  was  organized  in  the  year 
^51. 

This  board  consists  at  pre.sent  of  one  delegate  from  each  of  the  incor- 
)rated  agricultural  societies  of  the  State,  three  members  at  large, 
)pointed  by  the  governor,  and,  as  members  ex  officio,  the  governor, 
3atenant  governor,  secretary  of  state,  and  the  president  of  the  ag- 
[^oltural  college.  The  number  of  societies  lias  gradually  increased, 
itil  now  there  are  thirty,  and  the  board  thertfore  contains  thirty-seven 
embers.  Under  the  eflticient  management  of  its  excellent  secretary,  C. 
.  Flint,  this  board  has  greatly  benefited  the  agricultural  interest  of  the 
[)inmonwealth,  and  its  annual  reports  have  been  ea^gerly  sought  and 
ghly  valued  by  the  farmers  of  Massachusetts,  as  well  as  by  the  intel- 
jent  friends  of  progressive  agriculture  throughout  the  country.  By 
le  inducements  offered  for  the  organization  of  societies  and  annual  exhi- 
tions  of  agricultural  imi)lemente.  stock,  and  produce  of  all  kinds  j  by 
le  aid  afteded  to  such  as  were  willing  to  form  farmers'  clubs  for  mutual 
iprovement;  by  the  publication  and  distribution  of  useful  information 
3on  a  great  variety  of  practical  topics;  and  especially  by  a  constant 
fort  to  awaken  in  the  x^ublic  mind  an  interest  in  the  subject  of  agricul- 
iral  education,  the  object  for  which  the  board  was  established  has  been 
ost  successfully  accomplished. 

In  the  year  1856.  members  of  the  Ijoard  procured  an  act  of  incorpora- 
on  as  the  Massacliusetts  School  of  Agriculture,  which  would  probably 
[ive  gone  into  operation  in  Springfield,  in  1862,  but  for  the  brealjiiig  out 
f  the  war. 

The  legislature  of  1863  accepted  the  liberal  grant  of  Congress  of 
30,000  acres  of  public  land,  and  established  with  the  proceeds  of  the 
lie  of  nine- tenths  of  it  a  fand  for  the  promotion  of  education  in  agricul- 
ire  and  the  mechanic  arts.  In  accordance  with  the  provisions  of  the 
st  of  Congress,  one-tenth  of  the  scrip  was  sold,  and  the  proceeds  used 
)r  the  purchase  of  a  model  and  experimental  farm.  A  commissioner 
as  appointed  for  the  sale  of  the  scrip,  and  the  first  36,000  acres  sold  for 
le  sum  of  $29,778  40,  or  about  eighty-three  cents  per  acre.  The  remain- 
ig  324,000  acres  were  sold  for  an  average  price  of  about  sixty  cents  per 
ere ;  and  the  total  fund  now  in  the  State  treasury,  derived  from  this 
3urce,  amounts  to  $207,424  65.  This  is  invested  as  follows:  United 
tates  bonds,  $80,500 ;  Massachusetts  bonds,  $27,000 ;  bonds  of  cities 
nd  towns.  $94,200 ;  and  cash  in  treasury,  $5,724  65.  By  the  provisipns 
f  the  lana-grant  act,  the  State  is  required  to  maintain  forever  the  iategf 
ity  of  this  fund,  and  to  pay  not  less  than  five  per  cent,  annual  interest 
o  the  institutions  selected  to  teach  such  branches  of  learning  as  are 
elated  to  agriculture  and  the  mechanic  arts.  •  After  thorough  discussion, 
he  legislature  decided  to  establish  the  Maiasachusetts  Agricultural  Col- 
ege  as  an  independent  institution,  and  to  endow  it  with  t\ro-thirds  the 
ncome  of  the  above  fund,  while  the  remaining  third  was  given  'to  the 
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Institute  of  Technology,  which  had  already  begun  operations  in  the  city 
of  Boston,  Tdth  the  special  object  of  teacMng  science  in  its  applications 
to  the  useful  arts. 

The  college  charter  was  approved  April  29, 1863.  Its  most  imxwrtant 
provisions  are  as  follows: 

First.  The  board  of  trustees  shall  consist  of  fourteen  members,  elected 
by  the  legislature  for  life,  or  until  removed  for  cause.  Of  the  original 
board,  one  member  was  selected  from  each  county  of  the  State,  and 
vacancies  have  usually  been  filled  by  the  legislature  upon  this  principle. 
The  governor,  lieutenant  governor,  secretaries  of  the  boards  of  education 
and  agriculture,  and  the  president  of  the  college  fiaculty,  are  memben 
ex  officio. 

Second.  The  college shallhaveafarm of  notlessthanonehundredacres, 
for  experimental  and  other  purposes,  and  shall  make  suitable  arrange- 
ments for  manual  labor  by  the  students. 

Third.  The  location  of  the  college  is  made  dependent  upon  a  subscrip- 
tion of  $75,000  for  the  erection  of  buildings. 

Fourth.  The  location,  plan  of  organization,  and  course  of  study  are 
made  subject  to  the  approval  of  the  legislature ;  but  by  a  subsequent  act 
they  were  submitted  to  the  decision  of  the  governor  and  councU. 

Finally.  By  an  act  approved  May  26,  1866,  the  board  of  agriculture 
was  made  a  board  of  overseers  of  the  agricultural  college,  with  advisory 
and  visitorial  powers,  but  with  no  authority  to  interfere  directly  with  the 
trustees  in  the  management  of  the  institution.  They  were  also  author- 
ized to  transfer  their  valuable  cabinet  and  library  from  the  state-house 
to  the  college,  and  to  hold  their  meetings  in  Amherst  instead  of  Boston. 

The  secretary  of  the  Board  of  Agriculture  is  also  secretary  of  the  col- 
lege, and  one  of  its  regular  lecturers.  The  cabinet,  which  illustrates 
admirably  the  geology  and  natural  history  of  the  State,  has  been  removed 
to  the  college,  and  the  board  holds  one  of  its  two  annual  meetings  in 
Amherst.  An  examining  committee,  of  which  Prof.  Agassiz  Is  the  pres- 
ent chairman,  att>ends  the  closijig  exercises  of  each  term,  and  reports 
antiualiy  to  the  board  upon  the  Ajondition  of  the  institution. 

LOCATION. 

The  trustees,  with  the  approval  of  the  governor  and  council,  purchased, 
in  the  autumn  of  1804,  a  tract  of  land  in  the  valley  of  the  Connecticut, 
in  the  luidst  of  the  best  farming  district  of  the  Commonwealth,  coHtain 
ing  three  hundred  and  eighty-three  and  one-half  acres,  and  situated  in 
the  towns  of  Amherst  and  liadley.  The  portion  in  Hadley,  comprising 
about  one  hundred  acres,  is  low.  level  land,  bounded  on  the  west  hy  Mill 
Kiver,  and  covered  originally  with  heavy  timber.  The  soil  is  bltwkand 
rich,  but  recjuires  drainage  for  profitable  cultivation.  At  present  aboat 
fiifteen  acres  are  in  wood,  principally  white  and  yellow  pine  and  oak,  and 
the  rest  Is  used  for  f)asMirage.  From  this  level  tract  the  land  gradually 
rises  toward  the  east,  until  in  about  the  center  of  the  estate  it  reiiche^an 
elevation  of  one  hundred  feet  above  the  stream  on  the  west  line.  From 
this  central  ridge  there  is  a  gentle  slope  to  a  rivulet  which,  entering  the 
farm  on  the  south  line,  runs  north  to  the  center,  when  it  turns  at  right 
angles  and  flows  through  a  beautiful  wooded  ravine  due  west  to  Mill 
Ei  ver.  From  this  rivulet,  now  named  Bucolic  River,  the  land  rises  to  the 
wooded  summit  of  Mount  Pleasant,  near  the  east  line,  which  reaches  an 
elevation  of  nearly  three  hundred  feet  above  the  western  portion  of  the 
property.  Prom  a  prospect  tower  upon  this  eminence,  the  beholder  nwj 
survey  every  portion  of  the  college  estate,  and  looking  to  the  vc«t, 
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across  the  valley,  he  sees  two  miles  distant  the  granite  peak  calletl  Moiuit 
Warner,  whose  base  is  washed  by  the  transparent  waters  of  the  ik.n- 
necticut.  Then  following  with  his  eye  the  circuitous  course  of  tlie  river 
as  it  winds  through  the  broad  and  fertile  meadows  from  the  north,  lu 
sees  the  red  sandstone  bluff  called  Sugar-loaf  standing  like  a  sentinel  ou 
theplain,  while  twenty  miles  away  the  horizon  ib  bounded  by  the  woodcii 
slopes  of  the  Green  Mountain  range.  Directly  north  from  the  point  of 
view  is  a  group  of  rounded,  conglomerate  peaks,  covered  with  timber, 
the  highest,  Metanampe,  rising  twelve  hundred  feet  above  the  sea  level, 
and  distant  about  six  miles  from  the  college.  The  eastern  view  is 
bounded  by  a  ridge  of  metamorx)hic  character,  which  having  been 
stripped  of  its  woody  mantle  has  become  dry  and  unproductive.  Look- 
ing southward,  the  spectator  beholds  the  steep,  rocky  sides  of  the  trap 
range,  which  oeginning  here  runs  south  through  Connecticut  to  New 
Haven. 

This  remarkable  variety  of  geological  formation  admirably  adapts  the 
situation  for  the  study  of  natural  science.  Along  the  river  are  found 
fossil  fish,  plants,  and  foot-marks  of  nearly  two  hundred  species ;  and 
within  a  few  miles  of  Amherst  are  mines  of  lead  and  baryta,  where  occur 
a  large  nxmiber  of  interesting  minerals.  The  soil  of  the  central  ridge  of 
the  estate  is  a  fine  sandy  loam  of  excellent  quality,  adapted  to  the  culti- 
vation of  tobaeco,  com,  and  broom-corn,  or  to  the  crops  of  the  market 
gardener.  The  eastern  or  JMount  Pleasant  ridge  is  crowned  by  a  splendid 
grove  of  large  trees  of  miuiy  difierent  species,  as  chestnut,  oak,  birch, 
pine,  and  hemlock.  The  land  is  somewhat  stony,  with  gravelly  subsoil. 
and  is  specially  suited  by  its  aspect  and  elevation  for  fruit  culture  ana 
the  uses  of  the  arboretum,  nursery  of  fruit  and  ornamental  trees  and 
shrubs,  and  botanic  garden,  to  which  it  is  devoted.  From  a  reservoir  upon 
this  ridge  an  abundant  supply  of  excellent  water  is  distributed  to  the 
buildings  and  grounds. 

The  report  of  the  trustees  to  the  governor  and  council  upon  the  sub 
ject  of  location  says : 

"  Amherst  is  the  center  of  a  great  agricultural  region  of  native  New 
England  farmers,  who  will  sympathize  with  the  pursuits  of  the  students^ 
where  men  live  and  thrive  by  fair  farming,  with  no  side  business  of 
trade  or  manufactures^  where  students  wdl  find  agriculture  a  respectable 
and  paying  business,  mstead  of  seeing  it,  as  in  some  parts  of  the  Com- 
monwealtl^  despised  by  the  poor,  and  the  expensive  pastime  of  the 
rich.^ 

BUrLDINGS  AND  ENDOWMENT. 

« 

The  institution  has  received  from  the  United  States  $168,000 ;  from 
the  town  of  Amherst,  $75,000;  from  the  State  of  Massachusetts,  $120,000 ; 
and  from  difierent  individuals,  $25.000 ;  amounting  in  aU  to  the  sum  of 
$388,000. 

This  has  been  applied  to  meet  the  wants  of  the  college,  as  follows, 
viz :  A  model  and  experimental  farm  of  384  acres  has  been  purchaseci 
tor  $37,500.  The  buildings  now  on  the  estate  have  cost  in  the  aggre- 
gate about  $160,000.  There  are  two  brick  dormitory  buildings,  ca<5h 
one  hundred  by  fifty  feet,  and  together  accommodating  in  an  excellent 
manner,  as  at  present  arranged,  one  hundred  and  ten  students.  Two 
students  occupy  a  suite  of  rooms,  having  a  study  in  common,  and  a  bed- 
room and  closet  for  eaeh.  There  are  seven  dwelling-houses,  one  of  which 
is  a  large  boarding-house ;  three  are  occupied  by  professors,  one  by  the 
&nn  superintendent,  and  the  others  by  employes  of  the  college.    College 
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Ilall  is  a  largo  building,  about  one  hundred  by  sixty  feet,  contain- 
ing in  the  upper  story  a  fine  armory  and  drill  ball  for  the  military  depart- 
ment. Tbe  second  story  is  devoted  to  the  departments  of  chemistry, 
physics,  and  engineering.  Upon  the  first  floor  is  the  chapel  and  the 
rooms  occupied  by  students  of  analytical  chemistry  5  and  in  the  base- 
ment is  a  general*  repair  shop^  a  furnace-room,  &c. 

The  botanic  museum  contams  the  president's  office  and  lecture-room, 
and  the  Knowlton  herbarium,  which  is  an  admirably  mounted  collection 
of  more  than  15,000  sx)ecies  of  plants  from  all  parts  of  the  world.  Here 
are  also  a  unique  collection  of  fifty  sections  of  the  trunks  of  tree5  from 
the  Himalaya  Mountains,  numerous  sjiecimens  of  native  woods  and  seeds, 
and  about  one  hundred  and  fifty  models  of  fruits.  The  Hills  fund  of 
$10,000  supplies  the  means  for  the  continual  increase  of  these  coUcctioiis, 
so  that  this  department  is  well  established  and  endowed. 

The  Durfee  plant  house  is  a  beautiful  structure,  with  curvilinear  root 
and  conveniences  for  the  propagation  and  successfid  cultivation  of  all 
kinds  of  plants.  It  is  filled  with  specimens  of  those  species  which  are 
most  interesting  from  their  economic  value,  their  beauty  of  flower  or 
foliage,  or  their  peculiarities  in  a  scientific  pioint  of  view.  When  com- 
pleted according  to  the  original  design  it  will  cover  10,000  feet  of  sur- 
face. 

The  model  bam  is  one  hundred  by  fifty  feet,  with  an  L  seventy-five 
by  twenty-five  feet,  and  will  accommodate  fiity  neat  cattle  and  fifty 
sheep,  and  contain  more  than  a  hundred  tons  of  hay.  The  posts  are 
twenty-four  feet  high,  and  the*  lower  floor  is  devoted  to  stalls  for  cattle 
and  a  root  room.  The  upper  floor  is  eight  feet  above  the  lower  and  is 
easily  reached  by  a  drive- way  rising  about  one  foot  in  ten.  Near  tlie 
entrance  is  a  platform  scale,  and  also  a  trap  door,  through  which  roots 
are  dumped  into  the  root  room  below.  In  the  center  of  the  upper  story 
is  a  floor  extending  across  the  bam  with  a  well-lighted  room  on  either 
side  of  the  main  floor,  eighteen  by  fourteen,  and  sixteen  feet  high.  One 
of  these  is  designed  for  a  horse-power  to  cut  fodder,  and  the  other  for 
grain  bins  and  stairs  to  the  story  below.  Under  tne  entire  bam  is  a 
ceUar  eleven  feet  in  the  clear,  for  manure.  The  barn  stands  east  and 
west,  and  teams  drive  in  at  one  end  of  the  upper  story  and  out  at  the 
other.  Hie  lower  or  cattle  story  is  well  lighted  and  ventilated,  and 
opens  on  the  south  into  a  spacious  yard,  protected  from  the  west  winds 
by  the  L  which  contains  the  sheep  pens.  The  yard  is  abundantly  sujv 
plied  with  soft,  running  water. 

The  old  bams  upon  the  farm  have  been  moved  to  convenient  locations 
and  thoroughly  repaired,  and  will  hold  about  one  hundred  and  jifly  tons 
of  hay. 

COUUSB  OF  STUDY  AKD  INSTRUCTION. 

There  are  two  classes  of  students  which  the  coUege  is  designed  to 
benefit,  viz :  Those  who  wish  to  obtain  a  thorough  literary^  scientMc,  and 
business  education,  qualifying  them  tx)  act  well  their  part,  not  only  as 
farmers  and  gardeners,  but  also  as  citizens  and  men ;  and  those  whose 
circumstances  or  wishes  induce  them  to  seek  a  more  limited  and  practi- 
cal course  of  instruction,  with  particular  reference  to  fanning  as  a  pro- 
fession. For  the  accommodation  of  the  latter  it  is  proi)osed  to  hare  a 
special  class  every  winter,  which  shall  be  under  the  inime^liate  charg;e  o( 
the  professor  of  agriculture,  and  also  courses  of  lectures  upon  various 
branches  of  science,  and  special  departments  of  agriculture  and  horti- 
culture, in  common  with  the  students  of  the  regular  classea. 
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The  full  course  of  study  occupies  four  years,  and  those  who  complete 
it  receive  the  degree  of  Bachelor  of  Science.  Three  recitations,  or  their 
equivalent  in  lectures  or  literary  exercises,  are  assigned  for  each  day, 
except  Saturday  and  Sunday.  Saturday  is  devoted  to  scientific  excur- 
sions and  recreation.  On  Sunday  all  are  required  to  attend  church  or 
Bible  class;  but  in  all  biblical  instruction  tlie  inculcation  of  denomina- 
tional views  is,  as  far  as  practicable,  to  be  avoided. 

All  students  are  expected  to  engage  in  manual  labor  six  hours  per 
week  when  required,  without  compensation,  for  the  puri>ose  of  learning 
the  various  operations  of  the  farm  and  garden ;  and  those  who  wish  to 
l>erform  additional  work  for  wages  will  be  allowed  to  do  so,  and  receive 
at  the  rate  of  from  ten  to  fifteen  cents  per  hour. 

Students  wishing  to  be  absent  from  any  assigned  duty  are  expected  to 
ask  x)ermission  beforehand,  whenever  that  is  practicable,  and  in  all 
cases  to  present  their  excuses  after  an  absence  to  any  ofQcer  from  whose 
exercises  they  may  have  been  absent.  A  careful  record  is  kept  of  the 
attendance,  attainments,  and  deportment  of  every  student,  and  sent  to 
his  parent  or  guardian  at  the  close  of  each  term,  and  only  such  as  are 
faithful,  successful,  and  gentlemanly  are  allowed  to  continue  as  members 
of  the  college. 

Those  who  pursue  a  select  course  attend  recitations  and  lecture*  with 
the  regular  classes;  but  persons  properly  qualified,  and  desiring  special 
instruction  in  chemistry,  civil  engineering,  agriculture,  or  horticulture, 
may  make  private  arrangements  with  the  officers  having  charge  of  those 
departments.  Candidates  for  admission  to  the  freshman  class  are  exam- 
ined in  writing  upon  the  following  subjects:  English  grammar,  geography, 
arithmetic,  and  history  of  the  United  States.  Candidates  for  higher 
standing  are  examined  as  above,  and  also  in  the  studies  gone  over  by 
the  class  to  which  they  may  desire  admission. 

No  one  can  be  admitted  to  the  college  until  he  is  fifteen  years  of  age, 
and  every  student  is  required  to  furnish  a  certificate  of  good  character 
from  his  last  pastor  or  teacher,  and  to  give  a  satisfactory  bond  for  the 
prompt  payment  of  term  bills.  Tuition  and  room  rent  must  be  paid  in 
advance  at  the  beginning  of  each  term;  and  bills  for  board,  fuel,  and 
washing  at  the  end  of  every  term.  The  regular  examination  for  admis- 
sion is  held  at  9  o'clock  a.  m.  on  the  second  Thursday  of  September;  but 
candidates  may  be  examined  and  admitted  at  any  other  time  in  the  year. 
The  first  term  of  the  academic  year  begins  on  the  second  Thursday  of 
September,  and  continues  thirteen  weeks.  The  second  term  begins  on 
thefourth  Thursday  of  January,  and  continues  thirteen  weeks.  The  third 
term  begins  on  the  first  Thursday  of  IMay,  and  continues  thirteen  weeks. 
There  are  no  free  scholarships,^ and  stu'dents  fiom  other  States  have 
the  same  pri\ilege8  as  those  from  Massachusetts.  The  expenses  are  a.s 
follows:  Tuition,  $12  per  term;  room  rent,  $5  per  teem;  incidental 
expenses,  $1  per  term;  boarding,  $3  50  i)er  week;  washing,  fifty  cents 
per  dozen;  expenses  of  chemical  laboratory  to  students  of  practical 
chemistry,  $5  per  term;  public  and  private  damages,  including  chemical 
apparatus,  at  cost.  Total  expenses,  including  fuel  and  books,  about 
$250  per  annum. 

Most  of  the  agricultural  societies  of  the  Stiite  pay  the  term  bills  of 
One  or  more  students  selected  from  the  applicants  within  their  respec- 
tive limits.  The  arrangement  of  studies  in  the  regular  course  is  as  fol- 
lows, viz : 

Freshman  year. — First  term :  Algebra,  human  anatomy  and  physiol- 
OjGry^  chemical  physics.  Second  term:  Geometry,  French,  chemistry, 
liiird  term :  Geometry,  French,  botany,  lectures  upon  hygiene,  chemis- 
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try,  botany,  and  agriculture ;  and  exercises  in  ortliograpliy,  elocution, 
and  English  composition  during  the  year. 

Sophomore  year. — First  term :  Gterman,  agriculture,  commercial  aritli 
metic,  and  book-keeping.  Second  term:  German,  trigonometry,  analyti- 
cal chemistry,  with  laboratory  practice.  Third  term :  Mensuration,  sur 
veying,  analytical  chemistry,  zoology,  drawing.  Lectures  upon  com- 
l)arative  anatomy,  diseases  of  domestic  animals,  organic  chemistry,  dairy 
farming,  and  market  gardening;  and  exercises  in  English  composition  and 
declamation,  during  the  year. 

Junior  year. — First  term:  Physics,  French  or  German,  agricultural 
chemistry,  with  practice  in  the  laboratory  and  the  field,  drawing.  Second 
term :  Physics,  rhetoric,  horticulture,  drawing.  Third  term :  Astronomy, 
systematic  botany,  French  or  German.  Lectures  upon  physics,  miner- 
alogy, the  cultivation  of  the  vine,  of  fruit  and  forest  trees,  and  npom 
useful  and  injurious  insects,  and  exercises  in  English  composition  and 
debate,  during  the  year. 

Senior  year. — First  term:  Intellectual  philosophy,  history,  physical 
geography.  Second  term:  Moral  philosophy,  [>olitical  geography,  the 
civil  polity  of  Massachusetts  and  the  United  States.  Third  term:  Geol- 
ogy, engineering,  political  economy.  Lectures  upon  stock  farming, archi- 
tecture, landsciipe  gardening,  rural  law,  geology,  and  English  literatnre, 
and  exercises  in  original  declamation  and  debate,  during  the  year. 

Exercises  in  gynuiastics,  military  tactics,  and  the  various  operationB 
of  the  farm  and  garden,  through  the  course. 

The  college  was  opened  for  students  October  2, 1867,  and  has  been 
nearly  full  ever  since.  The  average  age  of  its  members  is  about  eigh- 
teen years,  and  the  majority  are  farmers.  Nearly  all  who  have  entered 
have  been  desirous  of  remaining  through  the  entire  course,  and  all  have 
performed  their  various  duties  with  cheerful  readiness.  The  manual 
labor  has  been  so  far  performed  without  any  mani  festations  of  dissatifr 
faction,  and  has  been  regarded  as  an  important  part  of  the  education. 

The  faculty  consists  of  a  president,  who  is  also  professor  of  botany  and 
horticulture;  a  professor  of  agriculture;  a  professor  of  military  science; 
a  professor  of  mathematics  and  physics;  a  professor  of  chemistry;  a  pro- 
fessor of  modern  languages;  and  such  instructors  and  lecturers  as  are  re- 
quired to  teach  in  the  best  manner  the  various  subjects  of  the  regular 
course. 

The  college  is  generally  conceded  to  have  been  thus  for  remarkably 
successful,  and  it  is  couHdently  expected  that  the  legislature  of  the  State 
and  the  wealthy  friends  of  progressive  agriculture  wiU  furnish  funds  suf- 
ficient to  place  it  in  the  foremost  rank  of  the  educational  institutions  of 
Massachusetts.  .  I 
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"he  ELEME^'TS  OF  Agricultuiik  :  A  Book  for  YouDg  Farmers.    By  Geo.  E.  Wariug,  jr. 
12mo.    254  pages.    New  York :    The  Tribune  Association. 

This  book  teaches  young  farmers  the  first  principles  of  their  profes- 
ion,  and  shows  them  in  plain  language  what  science  has  discovered 
nd  told  in  its  necessarily  technical  terms,  and  what  experience  has 
Toved  to  be  of  practical  value.  The  facts  promulgated  lie  at  the  ground- 
rork  of  farming,  and  are  essential  to  the  business  education  of  every 
armer.  Its  teachings  are  based  on  the  positive  facts  of  chemistry  and 
he  most  enlightened  practice  of  modem  agriculture.  The  constitution 
f  plants,  the  formation  and  character  of  soils,  the  character  and  varie- 
ies  of  manures,  the  mechanical  character  of  soils,  with  reference  to 
Iraining,  sub-soil  plowing,  rolling,  mulching,  &c.,  are  discussed  with 
omparative  freedom  from  technical  terms. 

A  scientific  description  of  chemical  and  mechanical  manures  is  fol- 
owed  by  suggestions  on  their  relative  value,  their  manufacture,  preser- 
ration  and  application;  on  the  means  of  restoring  deficiencies  of  soils;  on 
absorbents,  various  organic  and  mineral  manures,  atmospheric  fertilizers, 
eaching,  &c.  It  is  mentioned  as  a  *' singular  fact  concerning  leaching, 
ihat  water  is  able  to  carry  no  part  of  the  organic  constituents  of  vegetar 
bles  to  any  considerable  diiAance  below  the  surface  in  a  fertile  soil.  ^ 
Ihey  would  probably  be  carried  to  an  unlimited  depth  in  pure  sand,  as 
it  contains  nothing  which  is  capable  of  arresting  them;  but  in  most  soils 
tihe  clay  and  carbon  retain  all  of  the  ammonia  and  nearly  aU  of  the  mat- 
ters which  go  to  form  the  ashes  of  plants,  very  near  the  surface  of  the 
fioiL  If  such  were  not  the  case,  the  fertility  of  the  earth  must  soon  be 
destroyed,  as  all  of  those  elements  which  the  soil  must  supply  to  grow- 
ing plants  would  be  carried  down  out  of  the  reach  of  roots,  and  leave 
the  world  a  barren  waste,  its  surface  having  lost  its  elements  of  fertility, 
^hile  the  do\vnward  filtration  would  render  the  water  of  wells  ana 
fiprings  unfit  for  use.  Now,  however,  they  are  all  retained  near  the  sur- 
face of  the  soil,  and  the  water  issues  from  springs  comparatively  pure.^ 

On  the  question  of  spreading  manure  on  land  for  any  length  of  time 
before  being  plowed  under,  Mr.  Waring  says:  "Practice  has  gained  a  tri- 
JUnph  over  the  old  theory.  There  is  no  doubt  4:hat  manure  so  spread 
is  subject  to  some  waste;  but  what  is  not  wasted  is  so  much  better  in- 
Jorporated  with  the  soil  by  the  water  of  rains,  which  distributes  its  sol- 
uble parts  evenly  among  all  of  its  particles,  tnat  the  effect  produced  is 
>etter  than  if  the  raw  manure  had  been  immediately  plowed  under, 
ie<;ess'irily  somewhat  irregularly  and  in  spots.  In  this  latter  case  there 
^ould  be  no  loss  of  material ;  but  some  parts  of  the  soil  would  receive 
lore  than  was  necessary,  while  others  would  be  deprived  of  any  mate- 
lal  benefit^  and  the  land  would  be  less  fertile  than  if  every  root  were 
Ure  to  find,  in  every  part  of  the  soil,  its  due  proportion  of  the  food, 
unmonia  is  formed  only  during  decomposition;  and  especially  during 
old  weather  there  is  very  little  decomposition  going  on  in  manure 
'hich  is  thinly  spread  upon  the  surface  of  the  land;  hence  the  loss  from 
lis  cause  is  not  great. 

"  In  the  case  of  yery  heavy  manuring,  especially  with  undeeomposed 
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manure  on  clay  land,  a  great  benefit  arises  jfroni  the  fermentation  of  tlie 
dung  in  the  soil,  a  chemical  action  producing  a  mechanical  effect. 

"  Night  soil,  or  human  excrement,  is  the  best  manure  within  reach  of 
the  farmer.  The  food  of  man  is  usually  much  richer  than  that  of  any 
other  animal,  is  of  a  more  varied  character,  and  richer  in  nitrogen,  the 
phosphates,  and  other  inorganic  constituents;  consequently  his  manure 
is  made  valuable  by  containing  large  quantities  of  these  matters.  It 
has  been  used  for  ages  in  China  and  Japan,  and  is  undoubtedly  the  secret 
of  their  success  in  supporting  an  immense  population  through  almost 
countless  ages,  without  impoverishing  the  soil. 

"  Some  have  supposed  that  manuring  with  night  soil  would  give  disa^ 
greeable  properties  to  plants;  this  is  not  the  case;  their  quality  is  inva- 
riably improved.  The  color  and  odor  of  the  rose  are  made  richer  and 
more  delicate  by  the  use  of  the  most  offensive  night  soil  as  manure. 

"It  is  evident  that  this  is  the  case  from  the  fact  that  plants  have  it  for 
their  direct  object  to  make  over  and  put  together  the  refuse  organic 
matter,  and  the  gases  and  the  minerals  found  in  nature,  for  the  use  ol 
animals.  If  there  were  no  natural  means  of  rendering  the  excrement 
of  animals  available  to  plants,  the  earth  must  soon  bo  shorn  of  its  fer- 
tility, as  tlie  elements  of  growth,  when  once  consumed,  would  be  essen- 
tially destroyed,  and  no  soil  could  survive  the  exhaustion.  There  is  no 
reason  why  the  manure  of  man  should  be  rejected  by  vegetation  more 
than  that  of  any  other  animal,  and  indeed  it  is  not;  ample  experi(»Me 
has  proved  that  there  is  no  better  manure  in  existence.  Night  soil 
may  be  so  kept  thut  there  will  be  no  loss  of  its  valuable  gases,  and  no 
offensive  odor  arise  from  it,  when  it  can  be  removed  and  applied  to  crops 
without  unpleasantness;  and  tliat  is,  by  simply  mixing  with  it  a  little 
charcoal  dust,  prepared  muck,  dry  earth,  or  any  other  good  absorbent^ 
thus  making  what  is  called  poudrette.'' — (See  article  on  eartiti  closets,  &c^) 

In  illustrating  the  benelits  of  sub-soil. plowing,  the  author  remaikis: 
"  If  i)lants  will  grow  better  on  a  soil  six  inches  deep  than  on  one  ol 
three  inches,  there  is  no  reason  why  they  should  not  be  benefited  in 
proportion  by  distiubing  the  soil  to  the  whole  depth  to  wliich  roots  will 
travel,  even  to  a  depth  of  two  feet.  The  minute  rootlets  of  com  and 
most  other  plants  will,  if  allowed  by  cultivation,  occupy  the  soil  to  a 
greater  depth  than  this,  having  a  fiber  in  nearly  every  cubic  inch  oftbe 
8oil  for  the  whole  distance.  There  are  very  few  cultivated  plant  wbosc 
roots  would  not  travel  to  a  depth  of  thirty  inches  or  more.  Even  tlie 
onion  sends  its  roots  to  the  depth  of  eighteen  inches  when  the  soil  is 
well  cultivated. 

'<  The  object  of  loosening  the  soil  is  to  admit  roots  to  a  suflaciei^t  depUi 
to  hold  the  plant  in  its  position :  to  obtain  the  nutriment  nece^ssaiy  to 
its  growth;  to  receiA^e  moistureixom  the  lower  portion  of  the  soil;  and, 
if  it  be  a  bulb,  tuber,  or  tap,  to  assume  the  form  requisite  for  its  largest 
development.  It  must  be  evident,  also,  tliat  roots  penetratiug  t^e  soil 
to  a  depth  of  two  feet,  anchor  the  plant  with  greater  stability  than  those 
wliich  are  spread  more  thinly  near  the  surface.'' 

The  chapteis  on  under-draining,  plowing,  mulching,  and  weeding,  are 
valuable,  but  in  a  compact  style  scarcely  admitting  abridgment. 

How  Crops  Grow:  A  Troatiso  on  the  Chomlcal  Composition,  Structure  and  Life  of 
the  Plant,  for  all  students  of  Amculture,  with  numerons  lUnstrations  ard  Tables 
of  Analyses.  By  Samuel  W.  Johnson,  A.  M.,  professor  of  analytical  and  u^^ricultti- 
ral  chemistry  in  the  Sheffield  Scientific  School  of  Yale  CoUege,  &€.  12ma  3W 
pages.    New  York:    Orange  Judd  &  Co.    18GS. 

Professor  Johnson  has  delivered  an  annual  course  of  lectures  to  the 
scientific  school  of  Yale  College  for  several  years,  and  this  work  is  the 
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tiesult  of  studies  undertaken  in  preparing  these  lectures.  It  considers 
plants  fiom  three  distinct^  yet  closely  related,  stand-points,  viz:  their 
chemical  comi>osition,  their  structure,  and  the  offices  of  their  organs,  and 
the  conditions  of  their  life  and  growth — ^the  author  keeping  his  eye 
steadily  fixed  upon  the  practical  aspects  of  the  subject.  ^^  It  must  not 
be  forgotten,''  he  says,  "  that  a  valuable  principle  is  often  arrived  at 
from  the  study  of  facts,  which,  considered  singly,  have  no  visible  con- 
nection with  a  practical  result.  Statements  are  made  which  may  appear 
fiir  more  curious  than  useful,  and  that  have  at  present  a  simply  specida- 
tive  interest,  no  mode  being  apparent  by  which  the  farmer  can  increase 
his  crops  or  diminish  his  labors  by  help  of  his  acquaintance  with  them. 
Such  facts  are  not,  however,  for  this  reason  to  be  ignored.  It  is  just 
such  curious  and  seemingly  useless  facts  that  are  often  the  seeds  of  vast 
advances  in  industry  and  the  arts." 

In  the  introduction,  the  objections  sometimes  made  to  theoretical  agri- 
culture are  met :  ^^  In  all  cas^,  thought  goes  before  work,  and  the  intel- 
ligent workman  always  has  a  liioory  upon  which  his  practice  is  planned. 
No  farm  was  ever  conducted  without  physiology,  chemistry,  and  phys- 
ics, any  more  than  an  aqueduct  or  a  ralLway  was  built  wiUiout  mathe- 
matics and  mechanics.  Every  successful  farmer  is,  to  some  extent,  a 
Bcientific  man.  Let  him  throw  away  the  knowledge  of  facts  and  the 
knojrledge  of  principles  which  constitute  his  science,  and  he  has  lost 
the^  element  of  success.  Other  qualifications  being  equal,  the  more 
advanced  and  complete  the  theory  of  which  the  farmer  is  the  master, 
the  more  successful  must  be  his  farming.  The  more  he  knows,  the  more 
he  can  do.  The  more  deeply,  comprehensively,  and  clearly  he  can  think, 
the  more  economically  and  advantageously  can  he  work. 

"Iliere  is  no  opposition  or  conflict  between  science  and  art,  between 
theory  and  practice.  K  they  appear  to  jar,  it  is  because  we  have  some- 
thmg  false  or  incomplete  in  wha^  we  call  our  science  or  our  art ;  or  else 
we  do  not  perceive  correctly,  but  are  misled  by  the  narrowness  and 
aberrations  of  our  vision.  It  is  often  said  of  a  machine,  that  it  was 
good  in  theory  but  failed  in  practice.  This  is  as  untrue  as  untrue  can 
be.  If  a  machine  has  failed  in  practice  it  is  because  it^  was  imperfect 
in  theory.  It  should  be  said  of  such  a  failure,  ^the  machine  was  good, 
iadged^by  the  best  theory  known  to  its  inventor,  but  its  incapacity  to 
work  demonstrates  that  the  theory  had  a  flaw.' 

"The  progress  of  agriculture  is  the  joint  work  of  theory  and  practice. 
In  many  departments  great  advances  have  been  made  during  the  last 
hnndre^  years;  especially  is  this  true  in  all  that  relates  to  implements 
and  machines,  and  to  the  improvement  of  domestic  animals.  It  is,  how- 
ever, in  just  t^ese  departments  that  an  improved  theory  has  had  sway. 
More  recent  is  tihe  development  of  agriculture  in  its  chemical  and  physi- 
ologi»:*fd  aspects.  In  these  directions,  the  present  century,  or,  we  might 
^most  say,  the  last  thirty  3^ars,  has  seen  more  accomplished  than  all 
previous  time.  ♦  ♦  •  ♦  It  is,  in  fiEict,  during  the  last  thirty  years 
that  agricultural  chemistry  has  come  to  rest  on  sure  foundations.  Our 
knowledge  of  the  structure  and  physiology  of  plants  is  of  like  recent 
development.  What  immense  practical  benefit  the  farmer  has  gathered 
from  this  advance  of  science  I  The  dense  population  of  Great  Britain^ 
Belgium,  Holland,  and  Saxony  can  attest  the  fact.  Chemistry  has  ascer- 
tained What  vegetation  absolutely  demands  for  its  growth,  and  points 
oat  a  multitude  of  sources  whence  the  requisite  materials  for  crops  can 
be  derived.  To  be  sure,  Cato  and  Columella  knew  that  ashes,  bones,  " 
bird-dung,  and  green  manuring,  as  well  as  drainage  and  aeration  of  the 
soil,  were  good  lor  the  crops ;  but  that  carbonic  acid,  potash,  phosphate 
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of  lime,  and  compounds  of  nitrogen  are  the  cliief  pabulum  of  vegeta- 
tion, they  did  not  know.  They  did  not  know  that  the  atmosphere  dis- 
solves the  rocks  and  converts  inert  stone  into  nutritive  soiL  These 
grand  pribaciples,  understood  in  many  of  their  details,  are  an  inestimable 
boon  to  agriculture,  and  intelligent  farmers  have  not  been  slow  to  apply 
them  in  practice.  The  vast  trade  in  phosphatic  and  in  Peruvian  guano, 
and  in  nitrate  of  soda ;  the  great  manufia.ctures  of  oil  of  vitriol,  of  snper 
phosphate  of  lime,  of  fish  fertilizers :  and  the  mining  of  fossil  bones  and 
of  i)ota8h  salts,  are  largely  or  entirely  industries  based  upon  and  con- 
troUed  by  chemistry  in  the  service  of  agriculture.'' 

In  the  chapter  on  the  vegetative  organs  of  plants,  it  is  remarked  that 
the  most  satisfactory  observations  we  possess  on  the  quantity  and  length 
of  roots  of  several  important  crops  growing  in  the  field,  have  been  made 
by  Schubart,  who  separated  them  from  the  soil  by  the  following  e^p^ 
dient :  "An  excavation  was  made  in  a  fi.eld  to  the  depth  of  six  feet^  and 
a  stream  of  water  directed  against  the  vertical  wall  of  soil  until  it  was 
washed  away,  so  that  the  roots  of  t^e  plants  growing  in  it  were  laid 
bare.  The  roots  thus  exposed  in  a  field  of  rye,  in  one  of  beans,  and  in 
a  bed  of  garden  peas,  presented  the  appearance  of  a  mat  or  felt  of  white 
fibers  to  a  depth  of  about  four  feet  from  the  surfiace.  The  roots  of  win- 
ter wheat  he  observed  as  deep  as  seven  feet,  in  a  light  subsoil,  forty- 
seven  days  after  sowing.  The  depth  of  the  roots  of  winter  wheat,  win- 
ter rye,  and  winter  co^a,  as  well  as  of  clover,  was  from  three  to  four 
feet.  The  roots  of  clover  one  year  old  were  three  and  a  half  feet  long; 
those  of  two-year-old  clover  but  four  inches  longer. 

"  Some  plants  have  roots  equally  able  to  exist  and  i>erform  their  fhnc- 
tions,  whether  in  the  soil  or  submerged  in  water.  Many  forms  of  veg- 
etation found  in  our  swamps  and  marshes  are  of  this  kind.  Of  agrical- 
tural  plants,  rice  is  an  example  in  point.  Eice  wiU  grow  in  a  soil  of 
ordinary  character,  in  respect  of  moisture,  as  the  upland  cotton  soils,  or 
even  the  pine  barrens  of  the  Garolinas.  It  flourishes  admirably.in  ^e 
tide  swamps  of  the  coast,  where  the  land  is  laid  under  water  for  weeks 
at  a  time  during  its  growth,  and  it  succeeds  equally  well  in  fields  which 
are  flowed  from  the  time  of  planting  to  that  of  harvesting.  >>     •    •   • 

"The  idea  of  sj^ecies  as  distinct  from  variety j  which  has  been  held  by 
most  scientific  authorities  hitherto,  is  based  primarily  on  the  feculty  of 
continued  reproduction.  The  horse  is  a  species  comprising  many  varie- 
ties. Any  two  of  these  animals,  by  sexual  union,  may  propagate  the 
species.  The  same  is  true  of  the  ass.  The  horse  and  the  ass,  by  sexnal 
union,  produce  a  hybrid — the  mule — but  the  sexual  union  of  mules  is 
without  result.  They  cannot  continue  tie  mule  as  a  distinct  kind  of 
animal — as  a  species.  Among  animals  a  species  therefore  comprises  all 
those  individuals  jvhich  are  related  by  common  origin  or  fraternity,  and 
which  are  capable  of  sexual  fertility.  This  conception  involves  original 
and  permanent  differences  between  different  species.  Species,  therefore, 
eannot  change  any  of  their  essential  characters,  those  characters  which 
are  hence  termed  specifio. 

"Individuals  of  the  same  species  differ.  In  fact,  no  two. individuals 
are  quite  aUke.  Circumstances  of  temperature,  foo«l,  and  habits  of  life 
increase  these  differences,  and  varieties  originate  >\  hen  such  difference.*^ 
assume  a  comparative  permanence  and  fixity.  But  a  \  external  conditions 
cause  variation  away  from  any  particular  represent;  tive  of  a  species, so 
they  may  cause  variation  back  again  to  the  ori/  iual;  and  althongh 
variation  may  take  a  seemingly  wide  range,  its  bou:  ds  are  fixed  and  do 
not  touch  specific  characters. 

"The  causes  that  produce  varieties  are  numerou: ,  but  in  many  cases 
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their  nature  and  their  mode  of  action  are  difficult  or  impossible  to  under- 
stand. The  influence  of  society  or  abundance  of  nutriment  we  can  easily 
comprehend  may  dwarf  a  plant  or  lead  to  the  production  of  a  giant  indi- 
vidual ;  but  how,  in  some  cases,  the  peculiarities  thus  impressed  upon 
individuals  acquire  permanence  and  are  transmitted  to  subsequent  gen- 
erations, while  in  others  they  disappear,  is  beyond  explanation." 

These  extracts  give  an  idea  of  the  nature  of  the  work.  The  appendix 
contains  twelve  tebles  exhibiting  the  composition  of  a  large  number  of 
agricultural  plants  and  products,  viewed  from  many  diflerent  stand- 
points, of  value  to  farmers  and  students,  and  which  probably  cannot  be 
found  elsewhere  in  our  language.  They  are  the  average  of  several  trust- 
-worthy  analyses  by  Professor  Wolff,  of  the  Eoyal  Academy  of  Agricul- 
ture at  Hohenheim,  Wiirtemberg. 

Farm  Talk:  A  eeries  of  articles  in  the  colloquial  style,  illastrating  yarious  common 
farm  topics.  By  George  E.  Bracket t,  Belfast,  Maine.  130  pages.  Boston :  Lee  Sl 
Shepard,  1868. 

A  volume  of  familiar  conversations  of  the  author,  with  his  neighbor- 
ing farmers,  on  haying,  butter-making,  management  of  cattle  ^ows, 
agricultural  colleges,  apple  trees  and  insectvS,  guess-work  in  farming, 
selection  of  seed  com,  farmers'  pajjers,  roaa-making,  fancy  farmers, 
£arm  fences,  pigs  and  poultry,  hucksters  or  middle-men,  parasitic  plants, 
winter  management  of  live  stock  in  bams,  and  other  topics  interesting 
to  farmers.  The  coUoquies  are  full  of  gooa  sense  and  practical  informa- 
tion; a  part  of  one  with  his  neighbor  Smith,  on  "farming  by  guess,''  is 
here  given: 

"We  farmers  are  a  stubborn  class  to  learn.  We  do  not  accept  facts 
without  a  good  deal  of  proof  and  persuasion,  and,  in  too  many  cases, 
work  out  our  own  injury  through  a  fear  of  being  too  easUy  deceived. 
This  is  a  progressive  age,  and  those  who  allow  themselves  to  faU  in  the 
rear  in  the  march  of  improvement  must  be  content  to  occupy  second-rate 
positions,  and  be  satisfied  with  smaU  pecuniary  reward^. 

"It  is  somewhat  surprising  that,  notwithstanding  the  improvements 
in  nearly  every  department  of  fanning,  so  little  has  been  effected  toward 
inducing  fanners  to  perform  their  operations  in  a  more  systematic  man- 
ner, and  keep  a  regular  record  and  account  of  their  farming  and  business, 
generally  and  specifically.  But  for  one  farmer  who  practices  such  a 
method,  ninety-nine  keep  all  their  accounts  *in  their  heads.'  as  it  is 
termed,  and  consequently  are  properly  called  guess  farmers^  for  tney  never 
know  anything,  only  guess  it  is  so  and  so.  They  don't  know  whether  this, 
that,  or  the  other  crop  pays  best ;  whether  they  can  afford  to  sell  their 
stock  or  produce  at  such  and  such  price  or  not.  They  can't  tell  whether 
it  is  for  their  interest  to  continue  a  certain  course  of  husbandry,  use  such 
a  fertilizer,  cultivate  a  soil  in  such  a  manner,  nor  even,  at  the  end  of  the 
year,  are  tney  sure  whether  their  names  should  be  recorded  on  the  profit 
or  loss  side  of  the  ledger.  Having  kept  no  account  of  their  doings,  they 
are  almost  wholly  in  the  dark.    They  can  only  ^  guess  it's  about  so.' 

"Kow,  see  here.  Smith.  Here  is  my  corn-field  record.  I  have  written 
down  everything  connected  with  it,  and  to-day  I  have  summed  it  all  up, 
and  know  all  about  it ;  there's  not  a  particle  of  guess-work.  Here  is  the 
size  of  the  field,  kind  of  soil,  when  and  how  many  times  it  was  plowed, 
hanowed,  and  furrowed;  also  the  amount  and  kind  of  manure;  how  it 
yas  applied,  and  what  and  how  much  top-dressing  I  used.  Then  there 
is  the  time  of  planting;  preparation  and  kind  of  seed;  how  far  apart  it 
was  planted  in  the  rows  and  hills,  and  how  many  stalks  in  the  hill  \  when 
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and  how  lon^  after  planting  it  came  np^  maimer  of  cultivating^  time  of 
harvesting,  &c.  And  here  I  have  got,  m  exact  figures,  the  cost^  value, 
and  price  of  everything;  planting,  hoeing,  and  harvesting;  the  valneof 
thie  com,  beans,  pumpkins,  and  fodder;  the  value  of  the  manure,  rent 
of  land,  manure  left  in  the  soil,  and  every  item  set  down  in  full,  so  that 
I  know  exactly  what  it  cost  me  to  raise  that  piece  of  com,  and  l^us, 
whether  it  pays  to  continue  to  grow  com  under  such  circumstances. 

"  This  is  only  an  example.  -All  other  farm  operations  may  be  recorded 
in  somewhat  the  same  manner,  more  simple  if  you  please,  and  tiien  there 
would  be  an  end  of  the  continual  guessing  and  thMciixg^  and  ignorance  in 
regard  to  those  things  we  should  kwow  about.  Of  course  keeping  sud 
records  occupies  some  time,  but  how  can  it  be  spent  to  more  adv^its^ 
than  in  thus  obtaining  a  better  knowledge  of  our  profession,  and  t£e 
workings  of  that  special  branch  in  which  we  may  be  engaged  I  Brother 
farmers,  think  of  this  matter,  and  act  upon  it.  Don't  be  careless  and 
stubborn,  and  persistently  continue  to  drive  on  in  the  old  ruts,  simply 
because  you  have  been  accustomed  to  so  doing,  or  because  your  faftiera 
have  done  so  before  you;  but  accept  a  change  whenever  it  is  for  yonr 
advantage  to  do  so;  if  not  for  your  own  sakes,  for  the  good  of  your  boys 
and  posterity.'' 

Ths  Farmers'  and  Mechanics'  Maicual,  with  many  yalnable  tables  for  machlnista, 
maxmfaotorers,  merchants^  builders,  engineers,  masons,  painteTs.  plnmbors,  garden- 
ers, accountants,  &c.  By  William  S.  Courtney.  Revised  and  enlarged  by  George  E 
Waring,  jr.   8vo.  506  pages.  New  York:  E.  B.  Treat  &  Co.,  1868. 

This  work  was  compiled  by  the  late  William  Courtney,  of  England, 
and  contains  many  useful  tables  and  facts  in  the  fields  of  agnedtore, 
hydraulics,  mechanics,  and  most  of  the  ordinary  pursuits  of  Life.  It 
comprises  the  substance  of  the  principal  practical  "hand-books"  of  the 
day,  on  the  measurement  of  land,  hay,  grain,  timber,  weight  of  cattle, 
capacity  of  wagon  beds,  gauging  of  casks,  valuable  facts  on  plants,  soil^ 
manures,  the  seasons,  fuel,  weather,  fences,  draining,  soil cng  cattle,  steam- 
ing food  for  stoclc,  dairying,  gardemng,  &c.  The  work  has  been  care- 
fuUy  revised  and  enlarged,  with  a  comprehensive  abstract  of  Mr.  War- 
lug's  treatise  on  earth  closets,  which  he  considers  ^Hhe  coming  reform 
that  promises  more  for  civilization  and  for  national  prosperity  than  any 
improvement  that  has  been  brought  to  the  notice  of  the  pubhc''  An 
elaborate  chapter  on  tile  draining  has  also  been  added,  and  Uie  numerous 
tables  of  the  original  work  reduced  to  the  coins  and  measures  of  tbe 
United  States.    The  book  is  illustrated  in  a  clear  and  attractive  style. 

Thk  American  Wheat  Culturist.  Ulnstrated  with  numerous  cngraTings.  By  S. 
E.  Todd,  horticultural  etlitor  of  the  New  York  Times,  and  author  of  3ie  Yooug 
Farmer's  Manual,  &c.    432  pagea.    Now  York :    Taintor  Brothers  &.  Co.',  166d. 

This  treatise  on  the  subject  of  wheat  is  given  as  the  result  of  more 
than  forty  years'  experience  in  its  culture.  The  author  claims  to  have 
investigated  the  failures  ef  the  wheat  crop,  and  has  endeavored  to  dis- 
cover efficient  and  practical  remedies,  discarding  all  mere  theories,  and 
telling  farmers  how  to  raise  good  wheat  where  their  predecessors  failed 
to  get  fair  crops.  The  work  discusses  the  botanical  character  and 
chemical  structure  of  tbe  wheat  plant;  describes  the  several  varieties; 
its  proper  soil,  preparation,  culture,  and  fructification;  harvesting, 
general  management,  and  requisite  machinery ;  mildew  and  other  dis- 
eases ;  insect  enemies,  and  remedies  for  their  ravages ;  closing  with  a 
description  of  the  various  reapers  and  other  labor-saving  machmesnow 
in  use.    The  author  doubts  the  practicability  of  selecting  wheat  from 
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• 

nt  latitades^  so  as  to  secure  a  variety  that  will  ripen  before  the 
begins  its  ravages,  bat  concludes  that  wheat  is  not  different  firom 
i  com  in  its  climatology,  and  that  it  is  governed  by  the  same  laws 
ontrol  other  useful  pLsmts.  The  seasons  are  so  different  that  the 
s^oriety,  cultivated  by  the  same  farmer,  and  where  soil  and  loca- 
re  as  nearly  alike  as  it  is  practicable  to  have  them,  will  not  ripen 
same  period  in  two,  three,  or  four  succeeding  harvests.  Gonse- 
y,  when  seed  is  brought  from  the  north,  and  it  fails  to  produce  a 
kctory  crop,  or  to  ripen  as  soon  as  the  same  variety  has  been 
omed  to  mature,  nothing  definite  is  proved  in  re^urd  to  the 
ology  of  the  wheat  plant,  because  the  field  where  it  was  grown 
ave  been  a  warm  and  quick  soil,  with  a  southern  exposure  ]  and 
t)p  may  have  had  the  advantages  of  superior  cultivation  and  a 
ions  season,  and  every  circumstance  favoring  a  bountiful  crop, 
e  other  hand  adverse  conditions  would  produce  a  very  different 
,  and  such  experiments  lead  to  incorrect  conclusions, 
opinion  is  expressed  that  wheat  may  be  raised  all  over  New  Eng- 
ind  that  the  whole  matter  may  be  summed  up  in  a  few  words,  viz : 
ite  well  and  manure  bountifully.  UsuaUy.  the  best  preparation 
soil  for  wheat  is  a  dressing  of  rich,  wdl  rotted,  or  composted 
ard  manure.  Unrotted  manure  tends  to  produce  a  heavy  growth 
aiw,  liable  to  rust,  and  to  yield  less  grain.  It  is  best  to  apply  it 
I  autumn,  harrowing  it  in  after  the  laud  has  been  well  plowed.  It 
3  well  decomposed  by  spring.  If  necessary  to  apply  the  manure  in 
ring,  scrape  the  hog-yard  for  it  with  broad  hoes,  and  use  heaps  of 
auure  previously  cmlected ;  and  if  the  soil  be  compact  and  heavy, 
sll-rotted  chip  manure.  On  soils  with  a  great  amount  of  vegetable 
r,  never  apply  barn-yard  manure  unless  thoroughly  composted  or 
•  Where  there  is  a  great  growth  of  straw,  wood-asheii,  either 
d  or  unleached,  liberally  applied,  will  have  a  good  influence  in 
cing  bountiful  crops  of  grain.  After  a  few  years  of  thorough 
fttion  and  manuring,  heavy  crops  of  wheat  will  appear. 
rcoal  dust  as  a  fertilizer  is  recommended,  being  composed  almost 
ly  of  pure  carbon;  and  when  small  fragments  are  exposed  to  the 
nee  of  the  weather,  they  undergo  but  little  change  in  a  long  term 
ITS.  Still  the  roots  of  growing  plants  will  lay  hold  of  the  small 
r  charcoal,  and  appropriate  the  substance  in  the  coal  to  the  growth 
evelopment  of  the  stems,  leaves,  and  seeds  of  grain,  fruit,  and 
ibles.  Charcoal,,  and  particularly  charcoal  dust,  has  the  power  of 
ting  and  fixing  large  quantities  of  ammonia,  and  retaining  this 
King  material  when  buried  in  the  soil,  until  the  fine  fibers  of  the 
require  it  for  promoting  their  growth.  It  has  the  power  also  of 
ting  and  retaining  other  gaseous  substances  besides  ammonia, 
7  beneficial  to  grass,  vines,  trees,  and  shrubs.  Observing  formers 
have  noticed  the  luxuriant  growth  of  cereal  grain  about  the  places 
charcoal  has  been  burned,  even  thirty  or  forty  years  ago.  The 
of  wheat  on  such  old  charcoaJ  beds  are  seldom  affected  with  rust, 
he  straw  is  stiffer  than  that  grown  where  there  is  no  dressing  oi 
>al.  But  the  particles  of  charcoal  should  be  ground  fine,  and 
3d  to  a  liquid  condition.  Charcoal  dust  scattered  in  the  stables  of 
(tic  animals  wQl  absorb  large  quantities  of  the  choicest  fertilizing 
lal,  imparting  a  rich  pabulum  to  the  roots  of  growing  plants.  In 
lection  of  seed,  farmers  are  too  careless.  Early  maturity  in  wheat 
;he  first  importance.  Seed  that  ripens  early  should  be  selected; 
hat  which  grows  on  high,  dry,  and  heavy  soil,  rather  than  that 
I  light,  mucky  soil,  as  being  whiter  and  plumper.  In  this  resi)ect 
36 
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all  small  grain  may  be  classed  together,  as  barley,  rye,  and  oats.  The 
frequent  failare  of  wheat  in  northern  Illinois  is  probably  due  to  care- 
lessness in  selecting  seed ;  the  farmer  going  to  his  bin,  and  cleaning  over 
the  required  number  of  bushels  to  be  sown,  and  really  often  without  its 
being  cleaned  at  all,  from  "  want  of  time.''  If  it  is  a  law  of  nature  that 
like  produces  like,  what  can  be  expected  from  such  a  course  but  a  cmr 
Btant,  certain  deterioration  f 

Cotton  Cttlturb.    By  Joseph  B.  Lyman.  With  on  additional  chapter  on  cotton  seed, 
and  its  oses^  by  J.  R.  Sypner.  190  pages.  New  York :  Orange  Jndd  St,  Co.   IdSSi 

Though  cotton,  the  great  American  staple  of  export,  has  been  pro- 
claimed a  king  in  Hxe  commercial  world,  no  leading  crop  of  the  coimti^ 
has  been  so  little  studied  by  scientifiG  men,  and  none  has  been  cultivated 
with  so  little  regard  to  fundamental  principles  of  agricultural  chemistry 
Mr.  Lyman  ascribes  this  to  three  reasons :  1.  The  class  of  labor  hith- 
erto applied  to  cotton-raising  has  been,  in  the  last  degree,  rude  and 
unskilled ;  2.  The  opening  of  vast  regions  in  the  south-western  States 
of  virgin  and  inexhaustible  soil,  obtained  at  almost  nominal  prices, 
haa  rendered  unnecessary  that  system  of  culture  required  in  the  older 
States  to  keep  the  land  in  undiminished  production ;  and,  3.  Ck)tton  i& 
not  a  rapid  exhauster  of  any  soil. 

In  this  treatise  the  climate  and  soil  best  adapted  to  cotton  growing 
are  described,  with  practical  directions  as  to  the  established  routine  in 
its  culture ;  its  enemies  and  diseases ;  how  the  crop  is  cultivated;  the 
requisite  stock,  implements,  and  laborers ;  picking,  ginning,  baling,  and 
marketing ;  a  calendar  for  all  the  operations  of  cotton  planting  throagb 
the  year ;  quality,  extent^  and  characteristics  of  the  cotton  lands  of  l^orth 
America ;  the  various  kinds  cultivated  in  the  United  States ;  sugges- 
tions in  regard  to  an  improved  and  scientific  mode  of  culture ;  and  how 
to  realize  the  most  from  a  crop,  by  combining  the  growing  of  cotton  vith 
its  manufacture  into  yams  ana  fabrics ;  its  value  as  a  plant,  and  the  uses 
to  which  it  may  be  applied;  its  past  and  future  history  and  statistics;  and 
practical  suggestions  to  the  various  classes  of  persons  who  propose  to 
engage  in  cotton  growing.  At  the  close  of  the  work,  a  chapter  is  added 
by  J.  B.  Sypher,  formerly  an  engineer  in.  the  United  States  navy,  on  cot- 
ton-seed oil  and  cake ;  the  manuiacture  of  this  oil  and  its  uses  in  the  arts; 
and  the  value  of  cotton-seed  cake  in  stock  feeding,  and  as  a  fertiliier. 

The  insects  that  afiflict  and  sometimes  wholly  destroy  the  cotton  ptot, 
viz.,  the  cotton  louse,  the  ant  worm,  the  cotton  worm  or  moth,  tiie  anny 
worm,  and  the  boll  worm^re  described  and  illustrated  by  drawings  made 
from  the  engravings  of  Professor  Glover,  of  this  Department  Seveiri 
suggestions  are  m^e  as  to  the  best  modes  of  destroying  these  formidable 
pests. 

The  author  holds  that  the  preservation  and  restoration  of  cotton  lands 
depend  on  two  practices,  the  one  mechanical,  the  other  chemical;  tie 
former  involving  no  other  expense  than  a  little  well-directed  labor ;  the 
latter,  the  restoration  of  a  few  pounds  of  potash,  lime,  and  phosphorus 
to  each  acre  from  which  a  crop  has  been  taken. 

1.  Mechanical;  circle  plowing  and  ditching,  to  prevent  the  deteriora- 
tion of  the  light,  porous,  upland  cotton  soils  by  washing.  It  is  sud 
that  Mr.  Jeflferson  first  suggested  this,  taking  the  hint  from  noticing 
that  the  peasants  in  France  conformed  the  curve  of  their  furrows  to  the 
slope  of  the  hills  on  which  they  were  plowing.  He  recommended  the 
plan  to  a  Mr.  Dunbar,  who  had  extensive  plantations  on  the  steep  but 
fertile  hills  near  Natchez.  The  simple  good  sense  of  this  innovation  on 
the  old  and  ruinous  mode  of  plowing,  at  once  recommended  itself,  and 


BECEST  ilGSIOnLTORAL  BOOKS.  56S 

it  was  adopted  by  the  most  intelUgent  planters.  Bnt  millions  of  acres 
had  been  well  nigh  rained  and  thrown  out  to  sedge  grass  and  the  foxes 
before  the  improved  mode  was  brought  into  practice.  In  that  part  of 
Mississippi  where  it  was  first  adopted^  the  plowmen  have  acquired  such 
skill,  that,  with  a  good  two-horse  plow,  one  will  run  it  in  the  softest  soil, 
over  irregular  groui>s  of  steep  MUs,  so  that  hardly  a  ton  of  mold  will 
be  washed  into  the  bottoms  during  the  most  rainy  season.  This  mode 
of  circle  plowing  is  recommended  for  general  adoption  on  hilly  lands. 
Probably  the  best  way  to  begin  this  system  is  in  connection  with  a  series 
of  circle  ditches,  for  the  construction  of  which  ample  details  are  given 
in  tiie  volume  under  consideration. 

2.  The  nature  and  amount  of  the  requisite  fertilizers.  After  stating 
what  is  abstracted  from  the  soil  by  this  crop,  a  compost  heap  is  recom- 
mended, made  by  hauling  muck  to  the  barn-yard,  and  allowing  hogs  to 
root  it  over :  the  droppings  of  barn-yard  fowls,  being  rich  in  phosphates, 
should  be  aaded,  and  lime  and  ashes  occasionaUy  sprinkled  on  the  pile ; 
this  manure  is  to  be  applied  in  conneotion  with  the  circular  mode  of 
plowing,  so  as  to  retain  sh  these  fertilizing  salts  in  the  soil.  The  appli- 
cation of  about  a  cord  of  this  compost  to  the  acre  would  preserve  the 
cotton  lands  firom  deterioration  and  enable  them  to  produce  a  bale  to 
the  acre,  for  ten,  perhaps  twenty  years. 

The  following  rotation  of  crops  is  also  recommended :  Divide  the 
plowed  land  into  three  parts,  assigning  for  each  farm  laborer  five  acres 
in  cotton ;  ten  in  cereals  and  potatoes,  according  to  soil  and  climate; 
allowing  five  to  remain  Mlow.  Enough  stock  must  be  kept  to  consume 
all  tiie  food  grown  on  the  ten  acres,  which  stock  should  be  confined  in 
pens  at  night,  and  well  littered  with  leaves  and  pine  straw,  (which  is 
short  and  contains  more  potash  than  wheat  or  oat  straw,)  and  no  manure 
be  wasted.  A  few  pounds  of  sulphuric  acid,  after  it  has  eaten  up  all 
the  bones  and  decayed  animal  matter  on  the  place,  should  be  sprinkled 
on  this  compost.  Wood  ashes  never  come  amiss.  The  decayed  leaves 
of  tiie  ashes  will  afford  the  necessary  potash,  and  the  ordure  the  phos- 
phoric add  and  lime.  This  is  to  be  spread  Uberally  on  the  land  that 
was  fiftllow  tiie  previous  year ;  and  by  its  having  been  fallow  the  cocoons 
of  tiieboll  worm  will  be  found  to  have  died  out.  By  this  high  and  care- 
fid  culture,  Doctor  Gloud,  an  intelligent  planter  in  Alabama,  thinks  he 
took  as  much  cotton  from  his  five  acres  as  his  neighbors  from  their  ten 
or  fifteen  acres  cultivated  in  the  old  style. 

However  important  it  may  be  to  the  South  to  combine  the  growing  of 

cotton  with  its  manufacture  into  yarns  and  fabrics,  it  is  not  likely  to 

9  be  done,  to  any  great  extent  for  many  years,  on  account  of  the  sparse- 

ness  of  the  popmation.    Operatives  are  wanting,  and,  not  only  so,  but 

the  class  firom  which  operatives  are  produced. 

Mr.  Lyman  closes  his  part  of  the  treatise  with  some  practical  sugges- 
tions as  to  the  various  classes  of  persons  who  will  find  it  an  object  to 
engage  in  cotton-planting.  He  gives  some  interesting  statistics  and 
strong  commercial  reasons  for  believing  in  a  fature  for  cotton  planters 
more  briUiant  than  anvthing  in  the  past,  when  the  new  system  of  firee 
labor  shall  have  settled  down  on  a  firm  basis ;  the  experience  of  the  world, 
since  the  outbreak  of  our  late  civil  war,  having  established  the  great  supe- 
riority of  North  America  as  the  best  cotton-growing  region  of  the  globe. 

dARDJENDfO  FOR  PRonT:  A  Qnide  to  th6  sneeeitftil  OQltivation  of  the  market  and 
fiunily  ffarden.  ^  Dlostrated.  By  Peter  Henderson,  South  Bergen,  New  Jersey.  12 
mo.    245  pages.  *  New  York :  Orange  Jndd  &,  Co.   1668. 

The  author  X)f 'this  volume  is  well  known  as  one  of  the  most  successful 
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market  gardeners  on  a  large  scale  in  the  Yicinity  of  New  York ;  and,  bav* 

'  ing  had  practical  experi^ice  in  all  the  departments  of  his  prolession,  his 

book  has  a  value  which  places  it  above  simple  compilations  on  this  subject. 

Detailed  instructions  are  given  as  to  the  proper  location  and  prepara- 
tion of  a  garden,  the  necessary  implements,  tixe  management  of  cold 
frames,  hot-beds,  and  greenhouses :  transplanting,  and  the  packing  of 
vegetables  for  shipping;  and  the  leading  vegetables  now  used  in  Urn 
country,  and  the  troublesome  insects  to  be  encountered,  are  describei 
A  calendar  of  operations  for  each  month  is  given,  with  ad\ice  as  to  the 
proper  men  for  the  business,  the  amount  of  capital  requisite,  and  the 
working  force  per  acre  necessary  in  cultivating  the  vegetable  gardens 
that  supply  t^e  great  markets  of  New  York  and  Philaddphia, 

In  the  chapter  on  drainage,  an  instance  is  given  of  a  ^^  German  who 
leased  for  ten  years  eight  acres  of  wet  land  near  New  York.  After  work- 
ing it  for  three  years,  with  late  and  stinted  crops  that  barely  afforded 
him  a  living,  he  was  advised  to  drain  it.  but  hesitated,  as  his  lease  had 
but  seven  years  to  run.  He  finally  acted  on  the  advice,  and  spent  (500 
in  tile-draining.  He  then  obtained  early  and  luxuriant  crops,  and  at  the 
termination  of  his  lease,  purchased  and  paid  for  his  eight  acres  $12,000. 
the  savings  of  sik  years  on  his  drained  garden."  Mr.  Henderson  adds, 
^^I  honestly  believe  that  had  he  gone  on  without  draining,  he  would  not 
have  made  $1,200  in  twelve  years,  far  less  $12,000  in  six  years."  So 
much  for  judicious  draining. 

Among  the  fertilizers  now  wasted,  the  refuse  hops  of  breweries  are 
represented  to  be  of  the  first  importance,  as  they  possess  high  fertilisng 
properti^  and  are  excellent  for  breaking  up  and  pulverizing  the  aoii, 
and  Mr.  Henderson  considers  them  of  nearly  double  the  value  of  stable 
manure.  The  sha\ings  and  scrapings  of  horn  and  whalebone  are  also 
rated  as  valuable,  composted  with  hot  manure,  which  extracts  the  oS 
from  the  shavings,  inteimingling  it  with  the  whole.  He  has  known  the 
mixture  of  five  tons  of  whalebone  shavings  with  ordinary  stable  loa- 
nure,  to  make  $400  difference  per  acre  in  uie  value  of  the  crop.  Such 
factories  not  being  common,  however,  it  is  only  in  certain  localities  that 
this  fertilizer  can  be  had.  Sugar-house  scum,  composed  largely  of  bloody 
charcoal,  and  saccharine  refuse,  is  also  a  valuable  fertilizer,  properly 
composted  with  mud^.  The  common  concentrated  manui^es  of  goano, 
bone-dust,  poudrette,  &c.,  are  used  witii  very  satisfactory  {"esults.  MT' 
Henderson  Is  convinced  by  direct  exx)eriment  that  manures,  either  hqmd 
or  solid,  organic  or  inorganic,  are  unprofitably  employed  when  applied 
to  plants  in  a  dormant  state.  In  ttie  highly  cultivated  gardens  a^Qt 
our  large  cities,  where  the  grounds  are  so  incessanUy  plowed,  harrowed, 
and  dug  oyer,  insects  have  but  littie  chance  for  a  foothold ;  tobacco 
water,  applied  with  a  syringe,  destroys  them  in  the  forcing-houses;  and 
bone-dust  sprinkled  over  late  sowings  not  only  kills  the  cucumber  bag« 
but  encourages  the  growtli  of  the  crop.  The  most  formidable  inse^ 
gardeners  have  to  encounter  is  tiiQ  Anthomyia  brassicce  of  Europe,  which 
attacks  the  roots  of  the  cabbage  family,  causing  the  destructive  disease 
known  as  "club-roof  Mr.  Henderson  discredits  the  old  dogma  that  it 
is  caused  by  hog-manure,  heavy  soil,  light  soil,  &c.,  and  claims  that  the 
insect  is  harmless  to  the  plant  when  in  the  perfeet  state  the  first  season, 
but  that  it  is  attracted  by  it,  deposits  its  eggs  in  the  soil,  and  in  the 
maggot  condition,  in  which  it  appears  the  second  year,  it  attacks  to 
root,  which  becomes  enlarged  and  carious,  ruining  the  plant.  Cabbages 
and  cauliflowers,  of  course,  can  be  safely  grown  only  in  alternate  years 
on  the  same  soil.  On  soils  containing  a  large  amount  of  Ume,  this  insect 
cannot  exist  to  an  injurious  extent. 
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The  book  closes  with  a  useful  chapter  on  the  propagation  of  plants  by 
cuttings,  in  which  the  author  simplifies  what  has  often  been  befogged 
with  mystery  by  gardeners. 

This  book  is  handsomely  printed  and  illustrated. 

Qardknino  for  the  South  :  or,  How  to  ^row  vegetables  aud  firuits.  By  the  late 
WiUiam  N.  White,  of  Athens,  Geoma ;  with  additions  by  Mr.  J.  Van  Buren  and  Dr. 
James  Camak.    12mo.,  444  pages.  lUostratcd.    New  York :  Orange  Jadd  &,  Co.  1868. 

This  is  a  revised  edition  of  the  late  William  N.  White's  "  Gardening  for 
the  South.''  After  his  death  his  corrections  for  the  new  edition  were 
revised  by  Mr.  Van  Buren  and  Dr.  Camak,  who  have  incorporated  the 
more  important  discoveries  m^ide  in  l|brticulture  during  the  last  dozen 
years.  Though  originally  prepared  for  the  climate  of  the  southern  States, 
the  seasons  of  which  differ  so  much  firom  the  northern  in  heat  ana 
dryness,  its  utility  is  not  confined  to  that  section.  The  charaeteristica 
and  Improvement  of  soils ;  the  sources  and  preparation  of  manures ;  rota- 
tion of  crops ;  hot-beds,  cold-firames,  and  pits ;  garden  implements ;  the 
propagation  of  plants,  budding,  pruning,  grafting,  training,  pulching, 
protection  firom  frosts,  insects,  vermin,  &c.,  are  discussed.  We  quote  a 
few  paragraphs  fi:om  the  chapter  on  rotation  of  crops : 

"  The  same  crops  cannot  be  grown  firom  year  to  year  upon  the  same 
soil  without  decreasing  iii  productiveness.  All  plants  more  or  less 
exhaust  the  soil,  but  not  in  the  same  degree  nor  in  tbe  same  manner^ 
hence  as  different  plants  appropriate  difierent  substances,  the  rotation 
of  crops  has  considerable  influence  in  retaining  the  fertility  of  the  soil. 
If  the  same  kind  of  plants  is  continued  upon  the  same  soil,  only  a  portion 
of  the  constituents  of  the  manure  applied  is  used  ^  while,  by  a  judicious 
rotation,  everything  in  the  soil  or  in  the  manure,  suitable  for  vegetable 
food,  is  taken  up  and  appropriated  by  the  crop.  However  plentifdl 
manure  may  be,  a  succession  of  exliausting  crops  should  not  be  grown 
upon  the  same  bed,  not  only  because  abundance  is  no  excuse  for  want 
of  economy,  but  because  manure  fi:«shly  applied  is  not  so  unmediately 
beneficial  as  those  remains  of  organized  matter  which,  by  long  continu- 
ance in  the  soU,  have  become  impalpably  divided  anu  diffused  through 
its  texture,  and  of  which  each  succeeding  crop  consumes  a  portion. 

*^  Some  crops  are  so  fiivorable  to  weeds  that  if  continued  long  upon 
the  same  bed,  the  labor  of  cultivating  them  is  much  increased :  while  ii' 
raised  but  once  in  a  place,  and  followed  by  a  cleaning  crop,  tne  weeds 
are  easily  kept  under.  Besides,  many  crops  planted  continually  in  the 
same  soil  are  more  liable  to  be  attacked  by  the  insects  which  are  the 
peculiar  enemies  of  those  plants. 

^^  Many  insects,  ii\jurious  to  plants,  deposit  their  eggs  in  the  soil  which 
prod!aced  the  plants  they  have  infested,  ready  to  commit  their  depreda- 
tions upon  the  succeeding  crop ;  but  if  this  is  changed  to  a  distant  locality 
they  often  perish  for  want  of  their  proper  food.  Man^  parasites,  also, 
have  their  seeds  or  spores  in  the  soil,  to  the  increased  injuiy  of  the  sue- 
ceding  crop,  if  of  the  same  species. 

^^  A^iu,  different  plants  derive  their  principal  nourishment  firom 
different  depths  of  soil.  The  roots  of  plants  exhaust  only  the  portions 
of  soD  with  which  they  come  in  contact.  Perpeiidicidar-rooted  plants 
throw  out  few  side-roots,  and  derive  most  of  their  nourishment  firom  a 
considerable  depth,  while  fibrous-rooted  plants  seek  their  food  near  the 
sar&ce.  Plants  of  the  same  sx)ecies  extend  their  roots  in  a  similar 
direction,  and  occupy  and  exhaust  the  same  strata  of  earth. 

^<  Different  plants,  by  means  of  their  roots,  act  difierently  upon  the 
physical  nature  of  the  soiL    SuifiEice  roots  spread  abroad  their  tufted 
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fibers,  winch,  in  their  decay,  break  up  and  lighten  the  surface  soil,  while 
the  roots  of  clover  have  a  somewhat  similar  effect  upon  the  deeper  stiatai 

"  The  most  exhausting  crops  are,  in  general,  those  which  are  allowed  to 
perfect  their  seeds,  as  they  extract  from  the  soil  all  the  essentials  of  the 
plant  from  the  root  to  the  seed.  The  seeds  of  many  species  draw  from 
the  soil  more  largely  its  ammonia,  phosphates,  &c.,  than  the  totfiJ  amount 
extracted  in  the  formation  of  all  other  parts  of  the  plant,  Root-crop8 
are  generally  less  exhausting,  and  plants  cultivated  tor  their  leaves  are 
ususdly  still  less  so. 

"  A  rotation  was  formerly  thought  necessary  from  an  idea  that  each 
plant  throws  off  from  its  roots  into  the  soil  certain  matters  which  are 
ii\jurious  to  others  of  the  same  species,  afterwartl  grown  upon  the  same 
soil.  It  was  also  thought  that  there  were  some  tribes  of  plants,  th€% 
for  instance,  of  which  the  acrid  juices  from  the  root  injured  the  soil  and 
the  plants  grown  near  them ;  while  of  others,  as  of  legumeau  the  sweet 
juices  were  beneficial  to  the  soil  and  the  acyacent  or  sucoeeding  ciop& 
G^hese  views  are  not  now  considered  tenable." 

Following  the  preceding  topics  of  general  application  is  a  description 
of  the  vegetables  and  fruits  adapted  to  the  climate  of  the  South. 

The  Small  Fruit  Culturist.  By  Andrew  S.  Fnller,  practical  horticulturist,  Ridge- 
wood,  Bergen  County,  New  Jersey.  276  pages.  lliaBtrated.  New  York:  Onui^ 
Jadd<&Co.    1868. 

The  progress  of  small  fruit  culture  in  the  United  States  during  the  iMt 
dozen  years  has  been  remarkable.  The  focilities  afforded  by  onrna- 
merous  railroads,  and  the  liberal  provisions  of  our  post  office  laws,  ij 
which  plants,  cuttings,  and  seeds  can  be  sent  through  the  mails  at  a 
trifling  expense,  have  stimulated  horticulturists  to  great  efforts  in  im>- 
ducing  new  and  improved  varieties.  In  addition  to  this,  the  extoisiTe 
use  of  fruit-preserving  cans  creates  a  demand  for  thousands  of  biishds 
of  choice  fruits  for  home  use  for  frunilies  in  both  town  and  oountiy,  and 
tens  of  tiiousands  for  hotels,  saloons,  and  commercial  purposes.  Nearij 
every  steamer  and  sailing  vessel  leaving  our  ports  takes  a  supply  for  use 
on  the  voyagOj  and  it  often  forms  a  part  of  flieir  freight.  The  induce- 
ments for  cidtivating  small  fruits  are  thus  very  large,  and,  in  feet,  ex- 
tensive culture  and  success  in  producing  new  and  better  varieties  of 
berries  have  been  a  prominent  feature  in  American  horticulture.  'Set 
villager  are  springing  up  on  our  railroads  which  soon  become  shipping 
points  to  the  large  markets,  and  many  places  that  did  not  exist  ten  years 
ago,  are  now  annually  sending  to  market  half  a  million  to  a  million 
roskets  of  fruits  every  season.  The  public  appetite  for  frxdts  literally 
grows  with  what  it  feeds  on. 

This  extended  cultivation  of  small  fruits  has  created  a  demand  for 
practical  information  fh)m  both  the  amateur  and  professional  cultivator, 
and  Mr.  FuUer  has  ^ven  in  this  volume  the  results  of  his  personal  ob- 
servation and  experience,  extending  over  a  long  period  of  years.  Th® 
history,  character,  culture,  and  uses  of  the  strawberry,  barberry,  rasp- 
berry, blackberry,  dwarf  cherry,  currant,  gooseberry,  cornelian  cherry, 
cranberry,  huckleberry,  and  shepherdia,  are  followed  by  an  account  oi 
the  insects  and  diseases  by  which  they  are  afflicted,  and  a  description  of 
the  leading  native  anti  also  foreign  varieties. 

This  work  closes  with  a  chapter  of  suggestions  on  gathering  and  pre 
paring  small  fruits  for  market,  with  a  description  of  the  various  baskets 
and  boxes  used.  On  the  large  berry  forms  in  New  Jersey,  the  han^t 
time  is  a  season  of  as  much  rejoicing  as  the  time  of  vintage  in  the  vine 
countries  of  Europe.  Employment  in  picking  is  afforded  to  quite  an 
army  of  women  and  childroni  and  j^ood  feeling  prevails  on  all  sides. 
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Ths  Grape  Culturist.  A  treatlBe  on  the  cultivation  of  the  native  grape.  By  Andrew 
S.  Fuller,  practical  horticulturist.  A  new  and  enlarged  edition.  286  pages.  New 
York:  Orange  Judd  &  Co.    1868. 

The  grape  is  one  of  the  most  grateful  and  delicious  of  all  fruits,  th)B 
most  universally  cultivated  of  all  fruit>bearing  plants,  and  at  an  early 
age  yields  in  profusion  greater  than  any  other  fruit.  Koah  <^  planted 
vineyards,''  and  the  Promised  Land  was  a  land  of  "wheat,  barley,  and 
vines,"  Its  growth  extends  over  thirty  degrees  of  latitude — frx)m  Persia 
to  France.  The  fine  varieties  of  the  Eastern  Continent,  however,  can- 
not be  raised  in  this  country,  except  by  artificial  means ;  and  after  two 
centuries  of  unsuccessfrd  attempts  to  grow  them,  pomologists  have  ttimed 
their  attention  to  the  improvement  of  our  native  species,  and  many 
choice  and  beautiful  varieties  have  been  produced.  Since  the  outdoor 
culture  of  European  varieties  has  been  discarded  for  our  neglected  na- 
tive sorts,  vine  culture  has  become  established  as  a  branch  of  American 
industry. 

Mr.  Fuller  has  given  a  practical  treatise  on  the  culture  of  the  native 
grape,  comprising  the  propagation  of  new  varieties  from  seeds,  their  in- 
crease by  budding,  their  management  in  propagating  houses,  and  by 
cuttings  in  the  open  air;  layering,  grafting,  hybridizing,  crossing,  and 
transplanting  the  vines;  soil  and  sitimtion;  trellises;  the  proper  time  for 
pruning,  and  the  best  method  of  pruning  and  training:  culture  in  gar 
dens  of  limited  space:  suggestions  on  gathering  and  preserving  the 
fruit;  the  insects  and  aiseases  to  which  the  grape  is  liable;  description 
of  the  beat  varieties;  closing  with  a  review  of  the  various  systems  of 
training.  The  work  is  written  in  a  clear  and  intelligible  style,  and  is 
well  illustrated. 

For  a  vineyard  in  the  northern  States,  Mr.  Fuller  concurs  with 
most  writers  in  recommending  a  full  southern  exposure^  and  if  the 
land  descends  to  the  south,  so  much  the  better.  About  Cincinnati  the 
side  hills  are  generally  selected  by  the  Germans;  but  though  a  side  hill 
may  be  a  desirable  location,  other  situations  nearly  or  perfectly  level  are 
considered  equally  good.  The  exposure  -should  be  southeast,  east,  or 
soathwest,  but  never  north  or  west.  Virgil  said,  "Nor  let  thy  vineyard 
bend  towara  the  sun  when  setting;"  which  advice  is  as  applicable  now 
as  it  was  two  thousand  years  ago.  In  selecting  a  location,  the  surround- 
ings must  be  taken  into  account;  if  the  land  has  no  protection  from  the 
UOTth  and  the  northwest,  a  belt  of  evergreens  would  prove  a  great  pro- 
tection; it  should  be  elevated  thirty  to  forty  feet  above  streams  or  small 
ponds  of  water,  to  obviate  the  effects  of  early  and  of  late  frosts.  Large 
bodies  of  water,  however,  are  not  considered  injurious,  as  they  absorb 
heat  in  large  quantities  in  summer,  and  give  it  off  slowly  in  the  fall, 
affecting  the  surrounding  country  materially,  by  preventing  early  frosts. 
In  spring,  the  water  being  cold,  the  atmospnere  is  kept  oool  for  quite  a 
distance  from  the  shore^  and  vegetation  thus  prevented  from  starting 
too  early.  Where  the  soil  is  sandy  or  gravelly,  it  should  be  enriched  by 
some  organic  materials,  as  barn-yard  manure,  muck,  or  leaf  mold, 
niousands  of  acres  of  such  lands  in  the  eastern  States,  now  considered 
almost  worthless,  if  enriched  with  the  cheap  materials  found  in  their 
vidnity,  would  make  the  best  vineyards  in  the  country.  On  such  soils, 
though  the  growth  is  not  luxurianL  the  fruit  is  of  the  richest  quality, 
and  the  land  is  easily  worked,  and  does  not  retain  an  excess  of  moisture, 
being  thoroughly  underdrained  by  nature.  Granitic  and  limestone  soils 
are  ^rong  and  excellent,  and  their  proper  mechanical  oondition  is  easily 
accomplished  by  plowing  or  trenching^  this  mechanical  texture  of  the 
8(h1  being  as  important  an  element  as  its  ingredients  in  the  success  or 
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failure  of  its  crops.  New  soils  are  preferable  to  those  that  have  beai 
long  in  cultivation,  and  such  as  are  loose  and  friable,  whether  of  loam, 
sand,  gravel,  or  the  calcareous  debris  of  rocky  hill  sides,  are  vastly  betr 
ter  than  clay  or  muck.  Though  the  latter  may  be  made  somewhat  avail- 
able by  underdraining  and  trenching,  they  will  generally  prove  unsatis- 
factory in  the  end. 

After  a  vineyard  is  planted,  sufScient  manuring  is  required  to  keep 
up  a  healthy  growth.  Too  much  manure  may  increase  the  size  of  the 
fruit,  but  will  injure  its  quality.  It  should  be  applied  on  tiie  surface, 
and  worked  in  with  a  cultivator  or  hoe;  but  a  plow  ought  never  to  be 
admitted  into  a  vineyard.  Frequent  top  dressings  are  better  than  large 
applications  at  long  intervals;  and  rank,  unfermented  manures  should 
>  never  be  used,  as  they  affect  the  flavor  or  the  fruit  and  the  health  of  the 
leaves.  Mcdcliing  and  frequent  stirring  the  soil  with  the  hoe  will  be 
found  very  beneficial. 

Instead  of  the  very  common  mode  of  making  grape  trellises,  with  wires 
running  horizontally,  which  is  expensive  and  troublesome^as  the  wires 
expand  and  contract  with  every  change  of  temperature,  Mr.  Puller  recwn- 
mends  a  trellis  with  horizontal  bars  and  perpendicular  wires,  built 
in  the  following  manner :  Select  posts  of  durable  wood,  four  to  six  inches 
in  diameter,  and  six  and  a  half  feet  long;  set  them  in  the  ground  two 
and  a  half  leet  deep,  in  a  line  with  the  vines,  and  eight  feet  apart,  that 
is,  if  the  vines  are  at  that  distance;  a  post  should  be  placed  between 
each  two  vines,  at  equal  distance  from  each.  When  the  posts  are  set, 
nail  on  strips,  say  three  inches  wide  and  one  inch  thick,  the  lower  strip 
being  placed  one  foot  from  the  ground,  the  other  near  the  top  of  the 
post^;  then  take  No.  10  galvanized  wire,  and  put  it  on  perpendicalarlj, 
say  eight  to  twelve  inches  apart,  or  just  where  the  upright-bearing  shoote 
are  to  grow,  twisting  it  around  the  upper  and  the  lower  bar.  On  this 
kind  of  trellis  the  arms  of  the  vine  should  be  fastened  to  the  lower  strip, 
right  and  left,  either  with  strips  of  leather  tacked  on,  or  tarred  rope  tied 
loosely  around  the  arm.  As  the  young  shoots  start,  they  can  be  looeelj 
tied  to  the  wires  at  any  time  when  necessary. 

Mr.  Fuller  reconunends  pruning  the  vines  in  autumn,  as  soon  as  the 
leaves  have  fallen,  particularly  if  the  wood  is  to  be  used  for  proxMigatioiL 
The  vines  should  not  be  cut  quite  back  to  the  buds  that  are  wanted  for 
fruit,  as  the  uppermost  buds  left  for  that  pur])ose  are  apt  to  be  winter- 
killed, the  sap  receding  from  the  part  which  has  been  cut,  leaving  the 
end  dry.  and  tbe  buds  exiwsed  to  the  severity  of  winter.  Early  in  the 
spring,  before  the  sap  begins  to  flow  rapidl  v,  the  vines  must  be  gone 
over  a  second  time,  and  these  extra  buds  and  dried  ends  cut  off.  Where 
vines  are  laid  down  in  winter,  the  pruning  can  be  completed  at  once; 
no  second  pruning  is  necessary,  the  covering  of  the  vines  affording  a 
protection  from  the  effects  of  both  cold  and  dryness. 

In  regard  to  pruning  and  training,  it  is  not  considered  judickmB  to 
dwarf  our  native  vines  to  that  extreme  to  which  it  is  carried  in  some 
parts  of  Europe,  but  we  should  stop  midway  between  it  and  the  wild 
vines  of  our  forests.  Some  refer  to  the  strolling  habit  of  the  latter  a"^ 
an  example  for  training  the  cultivatexi  ones ;  but  it  is  not  tiie  wfld  Tine 
that  is  under  consideration,  biit  improved  varieties,  which  have  parted 
with  much  of  their  wild  character.  The  vine  is  one  of  the  most  tractable 
of  aU  fruit-bearing  plants,  and  the  easiest  to  control,  notwithstanding 
its  wild  and  rambling  nature.  Its  natural  growth  is  upright,  in  whicb 
position  the  larger  portion  •f  the  farces  of  the  j^lant  are  expended  in 
producing  a  growth  of  wood  and  leaves,  while  fruit  is  produced  sparingly' 
This  is  illustrated  in  the  wild  vine,  which  does  not  prodooe  fruit  $bim 
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autly  till  it  reaches  a  position  where  it  can  spread  out  horizoutally  on 
high  trees  or  low  bashes  by  the  water-side,  with  its  closters  of  froit 
himging  in  the  shade  underneath. 

These  facts  indicate  several  fundamental  principles :  1.  That,  while 
the  leaves  require  a  fidl  exposure  to  the  sun,  the  fruit  ripens  fidly  with- 
out it  2.  That,  while  the  vine  grows  upright,  it  produces  its  most  vigorous 
growth  of  wood,  but  its  fruit-producing  powers  are  not  fully  developed 
until  it  takes  a  horizontal  position.  3.  That  firuit  is  produced  most  abun- 
dantly upon  the  uppermost  branches,  it  making  no  difference  whether 
these  upper  branches  are  on  the  tops  of  lofty  trees  or  on  the  humble 
shrub,  showing  that  height  is  not  necessary,  as  fruit  at  fifty  feet  from  the 
earth  is  no  better  than  that  at  five,  other  circumstances  being  equal. 
It  only  shows  that  the  sap  naturally  presses  to  the  top,  and  forces  out 
fruit-bearing  branches  at  tiiat  point.  4.  The  fruit  is  produced  upon  the 
young,  growing  canes,  and  opposite  to  the  first  few  leaves  that  are 
fonuM ;  usually  the  first  to  the  third  leaf  will  have  a  bunch  of  fruit 
opx>osite :  fruit  is  seldom  produced  beyond  the  fifth  leaf.  This  rule  being 
applicable  to  all  varieties  of  species,  it  is  easy  to  regulate  the  quantity 
of  frnit  at  each  annual  pruning,  by  leaving  a  certain  number  of  well- 
developed  buds,  estimating  each  one  at  so  many  bunches  of  fruit. 

The  fbregoing  are  considered  the  main  principles  to  be  observed  in 
pruning  and  training.  Yery  intelligible  directions  and  drawings  are 
ffven  by  Mr.  Fuller  to  illustrate  many  minor  points,  founded  on  long 
and  carefid  experiments. 

Grapes  are  frequentiy  gathered  long  before  they  are  really  ripe,  either 
to  get  them  to  market  early,  or  because  they  appear  to  be  ripe,  when,  in 
£act,  the  ripening  process  has  only  commenced.  Nearly  all  varieties 
change  their  color  fifteen  to  twenty  days  before  they  are  fully  matured ; 
and  as  grapes  must  ripen  before  being  gathered,  or  not  at  all,  too  much 
care  cannot  be  given  to  this  point. 

Few  of  our  cultivated  fruits  are  less  damaged  by  insects  than  the 
grape.  It  has  formidable  enemies,  however,  which  have  rapidly  increased 
during  the  last  ten  years,  owing,  chiefly,  to  the  wanton  destruction  of 
those  birds  that  live  mostly  upon  them.  Mr.  Fuller  gives  a  popular 
description,  with  drawings,  of  most  of  the  insects  known  to  be  ii\jurious. 

Our  native  grapes  are  not  subject  to  many  diseases,  except  in  par- 
ticular localities,  and  these  are  confined  mainly  to  the  fruit.  The  most 
destructive  is  the  black  rot,  the  ^reat  scourge  of  the  western  States. 
The  Catawba  vineyards  about  Cincmn^ti  have  been  so  seriously  injured 
that  some  cultivators  have  become  ^scouraged  and  plowed  them  up^ 
devoting  the  land  to  other  purposes.  Very  poor  soils,  or  overrich  ones, 
or  heavy,  wet  soils,  where  the  roots  are  immersed  in  stagnant  water, 
may  all  assist  in  developing  disease ;  and  vines  are  often  allowed  to  be 
so  overloaded  with  fruit,  that  they  cannot  remain  healthy  and  vigorous. 
By  many  the  cause  of  tne  rot  is  ascribed  to  heavy  dews,  which  several 
tracts  and  experiments  seem  to  justify.  If  such  is  found  to  be  the  case, 
a  preventive  is  readily  applied  by  nailmg  a  wide  board  flatwise  on  the 
top  of  the  trellis.    It  is  well  worth  a  tri^ 

The  work  closes  with  a  descriptive  catalogue  of  the  principal  native 
grapes  cultivated,  and  a  review,  witii  numerous  illustrations,  of  various 
Hystems  of  pruning  and  training. 

VnrKTAXD  Culture  Improved  and  Cheapened. — By  A.  da  Brenil,  PariB.  Translated 
by  E.  Sl  C.  Parker,  of  Longworth's  Wine  Hoose,  Cincinnati.  Witfa  notes  and  adapt- 
ations to  American  cnltnre,  by  John  A.  Warder,  anthor  of  ''American  Pomology.'' 
Cinoinnati :  B.  Clarke  A^  Co.  1866. 

The  author  of  this  work  is  a  teacher  of  vine  and  tree  coltore  in  the 
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Imperial  School  of  Arts  and  Trades  in  France,  and  has  been  employed 
by  the  government  as  a  lecturer  throngh  the  provinces  of  the  empiie. 
His  book  comprises  details  on  the  choice  of  a  site  for  a  vineyard,  the 
selection  and  management  of  vines^  and  the  diseases  and  noxious  insects 
to  which  they  are  subject,  closing  with  the  vintage.  Most  of  the  author^ 
remarks  on  manures,  pruning,  and  cultivation  have  a  general  application 
in  the  United  States,  as  well  as  in  France.  Still  the  conditions  of  gtape 
culture  in  the  latter  country  are  so  different  from  those  in  this,  that  tk 
chief  value  of  the  book  arises  firom  the  elaborate  and  practical  annott- 
tions  of  Dr.  Warder,  which  comprise  about  one-third  of  the  volame. 
These  follow  every  leading  suggestion  of  du  Breuil,  and  adapt  his  direc- 
tions to  the  state  of  things  in  &is  country.  The  culture  of  the  vine  may 
weU  receive  the  fostering  care  of  the  fYench  government,  in  view  of  its 
importance,  yielding  millions  to  the  state,  and  furnishing  employment 
to  eight  or  ten  millions  of  people.  In  the  south  of  France,  particulailj, 
it  is  a  very  certain  crop,  requiring  but  littie  labor  relatively  to  its  net 
profit.  It  has  banished  fallows,  continuously  occupying  the  whole  ex- 
tent of  country  that  has  a  suitable  cUnmte;  and  is  aulapted  to  all  kindB 
of  soils,  even  those  which  formerly  produced  only  useless  thoma  and 
briers.  It  ftimishes  labor  at  all  seasons,  to  all  ages  and  both  sexes,  and 
requires  but  little  manure,  allowing  the  greater  portion  to  be  applied  to 
other  crops. 

In  this  country,  after  many  failures  of  the  early  vine-planters  io  at 
tempting  to  acclimatize  the  foreign  varieties  of  grapes,  tbe  business  has 
at  last  been  started  in  the  right  (Erection ;  rapid  strides  have  been  made, 
and  there  is  no  calculating  the  extent  which  our  vineyards  may  embrace 
in  a  few  years.  Energy  and  intelligenoe,  with  abundant  weaitli,  are  em- 
barked in  the  business.  New  varieties  are  produced  by  crossiiufand 
selecting  the  species  and  varieties  indigenous  to  the  country,  ana  tbiu 
better  adapted  to  our  soils  and  climate;  and  it  would  seem  that  such 
efforts  must  be  crowned  with  abundant  success. 

Thb  Grape  Vine  :  A  practically  scientific  treatise  on  its  mana^ment ;  explained  firoB 
his  own  Experiences  and  Researches,  in  a  thorough  and  intelligihle  mann^  fot 
Vineyardists  and  Amateurs  in  Garden  and  Vine  cnltnre.  By  Frederick  Mohr. 
Translated  from  the  Gorman,  with  Hints  on  the  Propagation  and  GenenI  TrestOMot 
of  American  Varieties,  by  liorticola,  (Charles  Siedhofl)  32ino.,  130  pages.  Hew 
York :  Orange  Judd  &  Co.    1867. 

The  object  of  the  author  of  this  work  is  to  popularize  the  results  of 
modem  science  concerning  the  cultivation  of  the  grape-vine.  He  tot 
describes  the  vine  itself,  with  its  adaptations  to  so  many  different  cli- 
mates, and  the  facilities  with  which  it  produces,  in  the  hands  of  man, 
new  varieties,  which  conform  themselves  to  all  circumsttmces,  with  their 
different  colors,  sizes,  and  qualities.  This  is  followed  by  remarks  <»  the 
development  and  structure  of  the  vine,  the  reasons  for  pruning  wid  the 
different  modes  of  doing  it,  training  on  trellises^  the  grape  dL^ase,  and 
treatment  of  vines  injured  by  firest.  It  has  been  carethlly  translated  by 
Mr.  Siedhof,  who  has  added  hints  on  the  propagation  and  general  treat- 
ment of  American  varieties,  including  the  different  modes  of  propaga- 
tion and  hybridization. 

Hardly  any  other  plant  is  so  well  adapted  to  variation  of  management 
as  the  grape  vine.  No  system  of  cultivation  is  absolutely  the  best  for 
all  regions ;  the  climate  and  nature  of  the  variety  must  be  considered. 
All  methods  are  successful  to  a  certain  degree :  and  of  all  plants,  the 
vine  gives  the  most  ample  reward  for  the  care  oestowed  upon  it  j  and 
many  a  vacant  spot  in  a  garden  may  be  used  for  pliuiting  a  choice  vari- 
ety so  that  it  may  be  turned  to  aeoount. 
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The  too  common  practice  of  inexperienced  cnltiyators,  of  stripping  the 
leaves  from  vines  near  the  clusters  of  firuit,  to  admit  the  rays  of  the  sun 
directly  to  the  berries,  is  held  to  be  altogether  wrong.  It  is  sufficient 
when  the  sun  shines  on  the  leaves,  and  tiie  clusters  are  growing.  This 
is  the  true  and  natural  condition.  No  sugar  can  be  formed  in  the  berry, 
i  f  the  leaves  are  removed,  because  no  oxygen  can  be  eliminated  by  it ;  the 
berry  only  collects  and  prepares  the  sugar  from  an  organic  substance 
formed  by  the  leaf.  Besides,  the  berry  is  often  iiyured  by  the  direct 
rays  of  the  sun  during  the  hot  days  of  summer. 

**The  true  poetry  of  wine;,  its  beautiM  fragrance,  called  the  bouquet 
of  the  wine,  is  the  exclusive  property  of  the  northern  regions.  The 
wines  of  the  south,  however  rich  in  alcohol  and  sugar,  are. entirely  des- 
titute of  that  bouquet ;  or  they  have  a  common  odor  like  Port,  Madeira, 
Xeres,  and  Malaga,  without  any  peculiarity.^  The  noble  qualities  of 
tiiie  vine  are  thus  set  forth : 

"The  grape-vine  is,  among  plants,  what  the  horse  is  among  ani- 
mals, one  of  the  most  precious  boons  nature  has  given  to  man.  It 
follows  him  to  climates  of  a  very  different  character,  and  admirably 
rewards  him  for  all  the  trouble  devoted  to  it.  As  in  the  horse,  every- 
thing in  the  grape-vine  is  beautifal  and  noble.  The  delicately-shaped 
leaves,  the  fragrant  blossoms,  the  delicious  grapes,  extend  their  develop- 
ment over  the  whole  year,  except  during  tiie  severe  months  of  winter, 
and  require  uninterruptea  and  carefhl  treatment  by  the  hand  of  man. 
The  grape-vine  grows  on  the  rocky  hill  and  in  the  fertile  garden^  trails 
on  the  ground  and  climbs  to  the  roofe  of  houses.  By  training,  it  may 
be  kept  as  a  small  shrub,  or  made  to  cover  a  surface  of  a  thousand  feet. 

"  The  grape-vine  changes  its  character,  and  adapts  itself  in  a  wonderftd 
manner  to  every  count^  that  affords  it  the  necessary  warmth.  The 
difference  in  the  varieties  is  as  great  as  in  the  various  races  of  dogs. 
The  berry  varies  in  size  from  that  of  a  large  pea  to  that  of  a  small  plum; 
its  color  is  green,  yellow,  flesh-color,  red^  blue,  and  black.  Sweetness 
and  acidity  are  mixed  in  the  most  varymg  proportions;  its  aroma  is 
unsurpassed. 

"  The  grape  is  decidedly  the  most  noble  of  fruits ;  it  is  sweeter  than 
any  other,  and  the  admixture  of  a  little  acid  renders  it  exceedin^y  deli- 
cious. The  liquid  contents  of  the  grape  elevate  it  above  the  apple.  It 
is  the  only  fruit  of  our  climate  which  is  drank  rather  than  eaten.  Fi- 
nally, the  fermented  juice  of  the  grape,  the  wine,  prolongs  the  time  of  the 
enjoyment  of  it  for  a  series  of  years.'' 

Thbxe  Bkasons  m  Eukopkan  Yinietaium:  Treating  of  Vine  Culture;  Vine  Disease 
and  its  Cure:  Wine-making,  and  Wines,  red  and  white;  and  Wine  DrinkiDg  as 
affecting  Health  and  Morali^r-By  William  J.  Flagg,  12mo.,  332  pages.  New  Toik: 
Harper  &  Brothers.  1668. 

Mr.  Flagg  has  spentthree  years  in  the  vineyards  of  Europe,  collecting 
£ACts  in  all  the  bnmches  of  vine  culture,  the  manufEu^ture  of  wines,  and 
the  sulphur-cure  for  the  oIdium,the  most  formidable  disease  that  attacks 
the  vine. 

The  leading  points  discussed  and  condusions  reached  are :  1.  That 
long  pruning,  as  practiced  in  America,  is  an  efficient  cause  for  the  decay 
(rf  our  Tines.  2.  The  want  of  drainage,  especially  in  the  Ohio  valley, 
luus  been  equally  injurious.  3.  The  advantage  of  growing  vines  on  plains, 
rather  than  on  hUls,  except  where  the  quality  obtained  from  hill-grown 
vines  is  such  as  will  compensate  for  the  larger  cost  and  smaller  yield. 
4.  Training  the  vines  in  ^^  low  souche,"  (that  is,  by  stump  or  stool,)  with- 
out stakes  or  trellis,  is  probably  better  adapted  to  our  warm  summers, 
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than  the  expensive  methods  imitated  from  countries  where  peaches  can 
only  be  rix>ened  on  trees  flattened  and  feistenedto  the  south  sides  of  high 
walls,  5.  Red  wine  is  preferable  to  white  as  the  future  beverage  of 
Americans.  6.  The  sulphur-cure  is  entirely  efficacious  against  the  disease 
of  the  vine,  in  all  its  many  forms^  if  properly  applied. 

Mr.  Flagg  reached  Bordeaux  m  ttie  fall  of  1866.  This  city  is  the 
commercisd  center  of  several  wine  districts,  where  the  famous  ChAteao- 
morgaux,  La  Tour^  Lafitte,  and  Sauteme  wines  are  bought  and  sold,  imd 
shipped  to  America  at  such  a  profit  that  some  of  them  retail  in  Neu 
York  at  $6  per  dozen,  costing  in  Bordeaux  only  six  firancs,  say  $1  20  in 
gold.  One  of  the  first  objects  that  arrested  his  attention  was  the  noble 
draught  horses  of  Normandy,  (the  Percherons,)  that  haul  between  three 
and  four  tons  on  their  enormous  drays.  Bethinks  if  ^'  wecould  replace  oai 
6,000,000  nags,  of  one  sort  and  another,  with  one-third  of  their  numba' 
of  a  breed  like  this,  the  2,000,000  would  do  all  the  work,  at  a  great 
saving"  of  food  and  atteoidance.  This  breed  is  now  being  introduced 
into  this  country. 

Adulterations  of  liquors  appear  to  be  as  common  in  Europe  as  in  tliis 
country,  and  the  autiior  regrets  tiiat  Americans  pay  so  extravagant 
prices  for  ^<  pure  French  brandy,''  and  must  even  then  be  tormented  with 
doubts  of  the  genuineness  of  the  article.  On  the  Oironde  he  saw 
vessels  of  every  nationality  after  cargoes  of  claret  and  cognaa  One  of 
them  bore  the  flag  of  our  country,  and,  as  he  gazed  on  its  folds,  he 
^^knew  it  would  soon  be  waving  proudly  over  a  homeward  bo^nd  cargo 
of  as  inferior  liquor  as  Bordeaux  could  export.''  As  a  table  firuit,  no- 
where in  France^  Switzerland,  or  Germany,  did  he  find  grapes  equal  to 
the  Gatawbas  or  the  Ohio  vaUey  when  in  their  prime. 

He  was  struck  with  the  noble  breeds  of  oxen  used  in  the  vineyards  for 
hauling  loads  of  fruit  to  the  vats.  They  were  thoroughly  trained,  and 
moved  along  in  a  dignified  manner,  ^^  as  if  the^  drew  their  load  of  their 
own  free  will,  and  not  from  any  fear  of  the  shght  rod  armed  with  only 
half  an  inch  of  darning  needle,  carried  rather  as  a  guide  than  a  goad, 
by  a  man  who  walked  beside  them  without  blasphemy  or  loud  words  oi 
any  kind.  It  means  something,  that  the  French  use  the  word  ^^condnc- 
toi?'  where  we  say  **  driver." 

^^  Every  ox  wore  a  net  over  his  face,  quite  a  neat  thing  too,  and  a  dot^ 
that  covered  the  back  and  hung  down  to  the  knees,  which  were  for  pro- 
tection against  insects  that  swarm  frY>m  the  low  Umds  of  the  river  bonier. 
This  highly-esteemed  race  is  the  result  of  kind  and  judicious  treatment^ 
as  much  as  of  the  rich  pastures  of  the  Gironde. 

<^  In  Ohio  I  could  never  get  an  ox-driv^  to  undertake  any  heavy  work 
without  a  fresh  sea-grass  snapper  at  the  end  of  his  short-handled,  rattle 
snake-looking  whip,  nor  unless  his  own  lungs  were  in  good  onrder  fx 
swearing.  In  one  year  I  received  the  resignations  of  two  good  drivm 
tendered  solely  because  their  lungs  had  given  out.  Both  were  good 
men,  and  really  meant  nothing  but  business  when  they  swore  and 
scourged.  What  breed  of  beast  such  evil  inflnences  and  rude  diadpliiK' 
will  produce,  the  future  will  reveal." 

The  consumers  of  French  wines  may  have  their  love  for  the  same 
somewhat  abated  after  learning  some  of  the  processes  of  the  manuiiic- 
ture.  At  MMoc,  the  grapes  are  heaped  in  a  conical  form  on  the  ^^  pressoir/ 
and  five  or  six  men,  with  pantaloons  rolled  up  to  their  knees,  tiot  about 
in  a  circle  over  the  grapes,  to  crush  them.  They  say  no  other  mode«> 
efdectually  crushes  tiie  pulp  without  breakmg  the  seed ;  in  fac^  titatitij^ 
important  for  the  quality  of  Uie  wine  that  it  be  txodden  out  with  the 
naked  feet.    And  in  manufacturing  Burgundy  wine  it  is  nocooaaiyto 
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\  the  liquid  in  the  vats,  so  that  the  skins,  seeds,  and  new-made 
[  may  properly  combine  with  their  coloring  matter.  The  whole 
las  to  be  stirred  np  twice  from  bottom  to  top  daring  the  process 
lentation.  It  requires  four  men  to  do  it  well,  ^^who  strip  naked, 
ten  go  into  the  wine-vat,  and  there,  with  feet  and  hands,  fingers 
3S,  turn  over,  stir  about,  and  mix  the  liquid.''  Mr.  Fla^g  feelingly 
:s,  ^^ there  might  be  a  cleaner  way  of  doing  the  thing;  I  don't 
there  could  Ine  a  fouler.  •  •  •  i  shall  never  drink  any  more 
ddy." 

oidium  is  one  of  the  greatest  scourges  of  Euix)pean  vineyards ; 
e  time  may  come  when  it  will  be  equally  troublesome  here.  But 
r,  rot,  and  red  leaf,  in  other  words,  oidium,  can  be  cured  and  kept 
as  has  been  proved  by  Mr.  Mar6s,  who  has  published  all  neces- 
)tails  on  the  subject :  Mr.  Flagg  has  translated  and  incorponUied 
B  book  the  whole  of  Mr.  M.'s  manual,  which  giv^s  the  development 
laracteristics  of  the  disease,  the  properties  of  sulphur,  and  the 
of  applying  it  to  diseased  vines,  with  abundant  evidence  of  its 
)te  efOicacy. 

oidium  was  first  observed  in  England  in  1845 :  since  that  time  it 
read  over  aU  Europe,  ravaging  the  vineyards.  It  generally  attacks 
les,  as  new  ones  are  strong  enough  to  throw  off  all  ailments  for  a 
tars  after  they  come  into  bearing.  It  is  a  microscopic,  crypto- 
parasite  that  feeds  on  the  outer  skin  of  all  the  green  parts  of  the 
and  on  the  grapes.  The  first  symptom  of  the  development  of 
9ease  is  the  dull  and  yellow  aspect  of  the  vine ;  the  white  spots 
shoots,  leaves,  and  fruit,  and  musty  odor,  indicate  the  presence  of 
[ishroom  parasite  and  its  active  vegetation ;  the  gray  color  on  the 
kttacked  shows  the  old  age  of  the  parasite ;  and  the  black  spots  on 
)ots,  leaves,  and  grapes  are  tinaces  of  its  mischievous  labors.  The 
ig  of  the  shoots  and  grapes,  the  curling  and  premature  fall  of  the 
,  the  development  of  inter-leaves^  and  cracking  and  drying  of  the 
I,  are  consequences  of  the  alterations  to  which  the  exterior  of  their 
has  been  subjected  by  the  parasites ;  they  lose  their  elasticity  and 
3tured  when  the  interior  parts  come  to  grow.  Flour  of  sulphur  is 
iy  a  sure  remedy  for  this  disease,  but  Ims  the  property  of  stimu- 
the  growth  and  fructification  of  the  vine,  communicating  to  it 
to  repel  the  attacks  of  the  parasite.  It  must  be  thoroughly  ap- 
rith  a  bellows  or  dusting-box,  so  as  to  reach  all  the  green  suiibtces 
vine,  shoots,  leaves,  and  aJl  the  fruit,  as  soon  as  the  oidium  ap- 
and  renewed  as  often  as  it  reappears,  perhaps  four  or  five  times 
;h  the  season.  Ample  details  are  given  on  all  these  matters,  for 
the  reader  is  referred  to  the  book.  Mr.  Mar^s  has  250  acres  in 
and  often  makes  375,000  gallons  of  wine  in  a  season, 
hapter  is  devoted  to  tiie  important  question,  whether  the  ^^low 
)"  or  stump  system  of  cultivating  vines  is  practicable  in  America, 
e  affirmative  is  assumed.  Dear  labor,  cheap  land,  and  an  immediate 
for  much  cheap  wine  are  strong  reasons  in  favor  of  it.  The  cost 
siting  an  acre  of  vineyard  on  our  old  system,  with  fkshionable  vari- 
vrire  trellises,  and  otiier  items,  is  between  ^600  and  $800,  besides 
id.  and  say  $150  more  per  annum  for  attendance.  On  the  souche 
d  ne  is  of  the  opinion  the  cost  would  not  exceed  one-third  of  the 
ling.  No  stakes  or  trellises  are  required,  neither  pinching,  rub- 
)ff,  willow- tying,  straw-lying,  nor  leaf-pruning;  but  wiater  prun- 
ly;  and  as  regards  plowing  and  cultivating,  the  same  labor  that 
armers  bestow  on  their  corn-fields  will  suffice. 
1  acre  of  good  sandy  loam,  planted  in  souche  with  Ooncords  or 
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Ives's  Seedlings,  ought  to  bring  an  average  annual  crop  of  1,000  gaJlons  of 
wine.''  Full  details,  with  illustrations^  are  given  of  the  mode  of  plant- 
ing in  souche,  which  persons  going  into  vine-culture  should  consnlt 
Those  inclined  to  **  try  the  experiment  should  begin  with  varieties  whose 
loints  Are  short,  the  canes  stili\  or,  what  is  better,  erect  in  their  growth, 
and  whose  fruit-buds  are  found  close  to  the  old  stock  or  souche. " 

The  plants  are  set  five  or  six  feet  apart,  and  pruned  so  that  at  the 
third  year  the  main  stump  will  be  ten  or  twelve  inches  high,  with  five 
or  six  branche-s  spreading  in  all  directions  without  expense  of  stake  or 
trellis,  the  fiiiit  also  receiving  the  benefit  of  whatever  heat  is  radiated 
firom  the  eartli. 

The  Scuppernono  Grafs  :  Its  History  and  Mode  of  Cultivation,  with  a  short  treati» 
on  the  manufacture  of  wine  from  it.  By  J.  Von  Bnrcn,  of  Clarksville,  Georgia.  16in&, 
50  pages.  Memphis,  1868. 

The  necessity  of  resorting  to  a  more  diversified  system  of  industry  in 
the  South  has  awakened  attention  to  some  of  its  hitherto  neglected 
native  productions.  Among  these,  the  culture  of  the  Scupx>emong 
grape  and  the  manufacture  of  its  wines  are  attracting  so  much  attention, 
tiiat  Mr.  Van  Burcn  has  collected  all  available  information  on  the  sub- 
ject, which  is  given  in  this  small  tpeatise. 

Tne  original  type  of  the  Scuppemong  grape  is  a  native  of  the  southan 
States,  and  is  found  growing  wild  from  NortJi  Carolina  to  Florida,  climb- 
ing to  the  tops  of  the  highest  trees.  Its  appearance,  habits,  wood,  and 
frut  are  quite  distinct  from  all  other  native  varieties,  and  it  is  easily 
known  by  its  small  leaves,  seldom  over  two  or  three  inches  in  diameter, 
whiph  are  smooth  and  glossy  on  both  their  upper  and  under  surfaces. 
It  is  too  tender  for  snccessfid  cultivation  north  of  the  Potomac,  as,  wher- 
ever the  mercury  falls  to  zero,  it  is  killed  to  the  ground ;  but  in  the 
southern  States  it  is  very  hardy,  astonishingly  productive,  and  on  excel- 
lent wine  grape.  Its  bunches  are  smaU,  loose,  and  seldom  composed  of 
more  than  half  a  dozen  large  berries,  three-quarters  to  one  and  a  quarter 
inch  in  diameter,  flesh  quite  pulpy,  though  when  thoroughly  ripe  ami  a 
little  wilted,  the  pulp  dissolves  into  a  sweet,  rich,  aromatic  juice,  with 
a  musky  scent  and  flavor.  The  berries  then  leave  the  stem  so  ueAjj 
they  cannot  be  picked  in  clusters.  The  vine  is  a  vigorous  grower,  and 
the  most  long-lived  ef  the  grape-family. 

The  Scuppemong  is  propagated  by  layers  only,  and  will  not  grow 
from  cuttings,  either  in  the  ox)en  ground  or  under  glass  with  bottom 
heat.  The  rooted  layers  are  planted  in  a  vineyard,  thirty  feet  opart 
each  way,  by  the  side  of  posts  seven  feet  high.  When  the  vine  reaches 
the  top  of  a  post,  four  other  posts  are  set  of  the  same  height  as  the  one 
to  which  the  vine  is  tied,  at  a  distance  of  ten  feet  from  one  another,  fom- 
iug  a  square  to  that  to  which  the  vine  is  tied  in  the  center.  On  the  tops 
of  these  posts  are  fastened  four  rails  from  one  to  the  other.  On  theee 
rails  are  placed  sawed  strips  an  inch  or  two  Uiick,  by  three  wide,  and  a 
foot  apart,  on  which  the  branches  of  the  young  vine  are  trained  for  a 
year  or  two,  when  it  wiU  need  no  further  care.  The  vine  must  not  be 
permitted  to  get  into  a  thick  or  tangled  mass  on  the  arbor,  in  whid 
case  the  interior  wood  dies  for  want  of  sun  and  air.  As  it  grows  to  the 
outer  edg:e  of  the  arbor,  another  row  of  posts  is  set  ten  feet  from  the 
others,  with  rails,  thus  extending  the  arbor  as  required. 

It  is  claimed  that  the  Scuppemong  is  singularly  exempt  from  disease, 
mildew,  or  rot,  and  from  the  attacks  of  insects.  Its  productivenees  10 
almost  incredible.  Six-years-old  transplauted  vines  frequently  yield 
three  bushels  each  of  dear  grapes,  after  which  they  continue  to  double 
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in  quantity  for  several  years.  Vines  ten  years  old  have  been  known  to 
yield  thirty  to  fifty  bushels  per  vine.  A  large  vine  near  Mobile,  thought 
to  be  one  hundred  years  old,  is  said  to  have  produced  more  than  two 
hundred  bushels  in  a  season.  There  are  many  other  apparently  well- 
authenticated  cases  of  extraordinary  fruitfulness.'  Of  course,  such  a 
grape  will  produce  a  larger  amount  of  firuit  and  wine  per  acre  than  any 
other  known  variety. 

The  juice  of  the  Scuppemong  has  a  natural  tendency  to  make 
an  eflfervescing  or  foaming  wine,  and  with  proper  treatment  also  a 
rich  and  delicious  still  wine.  For  either  kind  the  grapes  must  be 
fully  ripe,  which  is  known  by  their  becoming  a  little  ATilted  and  of  a 
yellower  color  than  when  eatable.  After  the  grapes  are  crushed  be- 
tween rollers,  the  juice  is  strained  as  it  comes  from  the  press  into  clear 
oak  barrels,  and  a  j)int  of  brandy  (distilled  from  the  juice  of  the  Scup- 
pemong) or  a  pound  and  a  half  of  crystallized  sugar  added  to  each 
g^on  of  juice.  The  barrels  should  be  filled  fuU,  so  that  all  filth  may 
work  out  at  the  bung-hole,  which  must  remain  open  for  two  weeks.  At 
that  period,  if  sugar  is  used,  the  bungs  must  be  put  in  tight ;  but  if 
brandy,  the  barrels  should  be  immediately  bunged  up  when  it  is  added. 
A  good  cellar  is  indispensable,  in  which  to  place  the  barrels  of  juice,  to 

Srevent  acetous  fermentation  from  the  changes  of  the  atmosphere.  In 
'ebruary  or  March  following,  the  wine  is  to  be  racked  off  into  clean 
casks ;  and  that  intended  for  champagne  into  extra  strong  bottles,  add- 
ing to  each  a  table-spoonful  of  the  best  clarified  sugar ;  then  cork  and 
place  the  bottles  in  a  cool  cellar,  bottom  upward,  undisturbed  till  the 
beginning  of  July.  During  this  time  a  second  fermentation  takes  place, 
depositing  a  sediment  in  the  necks  of  the  bottles,  requiring  some  care 
and  skill  to  remove.  Each  bottle  should  be  carefully  taken  up,  keeping 
it  inverted ;  tmtie  the  fastening  to  the  cork,  take  it  out  suddenly,  and 
instantly  recork  it.  This  will  blow  out  all  the  sediment  tod  a  small 
amount  of  wine  with  it.  The  bottles  should  have  been  filled  to  within 
an  inch  of  the  cork,  so  that  they  will  be  suflaciently  full  after  the  sedi- 
xnent  has  been  removed  ;  then  recork  with  new  corks,  driven  in  with  a 
mallet,  and  wired  or  tied,  and  placed  in  racks  on  their  sides,  with  their 
corks  exposed,  so  that  any  leak  can  be  detected  and  remedied  with  new 
corks. 

In  France  the  manufacturers  of  sparkling  wine,  in  other  districts  than 
Champagne,  have  to  increase  its  effervescence  by  mixing  with  it  the 
'Wine  grown  in  Champagne,  which  is  a  natural  sparkler.  Mr.  Flagg,  of 
Cincinnati,  himself  an  experienced  wine-grower,  in  his  "  Three  Years  in 
European  vineyards^  expresses  the  opinion  that  the  Scuppemong  is  as 
good  a  natural  sparkler  as  is  needed  in  this  country. 

It  it  stated  in  the  Carolina  Farmer,  on  the  authority  of  Mr.  G.  W. 
E^age,  a  successful  manufacturer  of  Scuppemong  wine,  that  before  the 
x^el^llion  a  large  part  of  the  yield  of  the  vines  in  the  Pamlico  and  the 
-Albemarle  regions  was  collected  in  expressed  juice  by  Mr.  Longworth's 
Agents,  to  impart  flavor  and  a  bouquet  not  otherwise  attainable  to  his 
celebrated  Cincinnati  wines. 

To  make  a  fine  stiB  wine,  it  must  be  racked  off  in  February  or  March, 
into  clean,  sweet  barrels,  and  a  pint  of  Scuppemong  brandy  added  to 
each  gallon;  the  bung  should  be  left  loose  for  two  weeks^  so  that  the 
alight  amount  of  gas  formed  during  the  second  fermentation  may  pass 
off;  Uien  bung  up  tight;  and  at  the  end  of  a  year  you  have  a  fine  aro- 
tnatic  wine,  of  a  delicious  flavor  and  bouquet 
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Thb  Wine-Maker's  Manual.    By  Cbarles  Reemelin,  anthor  of  the  Yine-DiMi 
Manual.    123  pages.    Cincimiati :   Robert  Clarke  &.  Co.    1868. 

Mr.  Beemelin  has  been  a  practical  wine-grower  at  Cincimiati  for  mi 
years,  and  has  given  in  this  treatise  the  result  of  his  own  experieno 
the  business,  as  well  as  the  most  reliable  information  from  recent  fon 
publications. 

It  covers  the  whole  subject  fix)m  the  ripening  of  the  grapes;  t 
picking  and  culling;  mashing;  management  of  the  must;  fermentat 
bottling;  manufacture  of  sparkling^  frozen,  and  spiced  wines  j  wines  f 
otber  truits  than  the  grape;  imitation  and  4irtificial  wines,  with  reme 
for  their  various  ailments,  &c.  It  is  written  in  a  clear,  intelligible  st 
meeting  the  wants  of  the  household  rather  than  the  wine-shop,  and  i 
gests  afi  the  proper  uses  of  grapes,  and  their  refuse,  in  accordance  i 
the  general  economy  of  rural  practice.  To  give  permanence  to  the ; 
duction  of  wine,  and  to  improve  its  quantity  and  quality,  it  is  impori 
that  wine-growers  should  be  well  acquainted  with  all  the  ruling  fii 
tools,  and  manipulations  of  the  business. 

Mr.  Beemelin  advocates  the  proper  and  reasonable  use  of  wines, 
thinks  they  have  civilized  far  more  people  than  they  have  brutaU 
and  that,  in  fact,  very  few  barbarians,  but  all  civilized  people,  use  tb 
Whiskey,  the  emblem  of  brutality,  has  unfortunately  become  our 
tional  hquor,  wliich  he  hopes  will  be  displaced  by  a  more  general  us 
native  wines.  He  says  that  after  all  wine  is  but  a  bquid  in  which 
substance  of  the  fruit  is  presented  to  man  in  a  more  concentrated,  in 
easily  preserved  and  housed,  and  more  digestible  form.  ^^  That  abt 
have  grown  up,  and  that  what  was  originally  introduced  for  puipc 
of  nutrition  has  become  a  means  of  pleasure  on  festive  occasions,  i 
also  of  dissipation  and  intoxication,  is  no  argument  against  the  propri 
of  wine-making.  For  if  tbe  liability  to  abuse  would  be  ground  agai 
the  use  of  human  aliments,  there  is  nothing  so  sacred  nor  so  profi 
but  that  it  might  then  be  forbidden.  Human  life  must  not  be  dwar 
into  the  minimum  to  which  such  asceticism  would  reduce  it;  on  theo 
trary,  we  must  strive  for  that  maximum  of  enjoyment  which  is  consi 
ent  and  in  harmony  with  our  peculiar  natural  necessities.  Physi 
gratincation  is  not  in  itself  vice,  nor  is  mere  abstinence  virtue.  U 
stands  highest,  morally,  wherever  he  produces  and  consumes  the  gre 
est  amount  of  those  physical  means  which  are  necessary  and  proper 
his  own  existence  and  that  of  his  posterity.  An  experience  backed 
habits  historically  recorded  for  at  least  four  thousand  years,  has  entei 
wine  in  the  list  of  necessary  and  proper  means  of  subsistence  for  hnni 
beings,  and  we  have,  therefore,  no  hesitancy  in  doing  our  share  towi 
facilitating  wine-production  as  well  as  wine  improvement.  •  •  * 

^^  A  glass  of  wine,  cider,  or  other  fruit- wine,  is  exactly  the  food  soi 
ble  to  a  tired  condition.  It  famishes  that  which  requires  least  m 
from  the  stomach  for  assimilation.  It  does  it  quickly,  which  is  a  gr 
consideration,  and  it  satisfies  the  more  interior  parts  of  the  e}iiu 
which,  thererore,  cease  to  importune  the  stomach.  Wines  are  bet 
than  distilled  alcohol,  because  they  contain  more  of  the  ingredients 
cessary  for  the  human  system,  in  the  vegetable  acids,  salts,  ethereid  o 
and  nitrogenous  substances,  and  proportionally  less  alcohol,  and  that 
a  less  stimulating  form. 

"  The  reader  will  now  bo  able  to  discriminate  between  a  proper  a 
an  improi>er  use  of  wines.  When  employed  In  aid  of  other  food,  a 
used  with  it,  it  is  proper;  while  using  it  as  ttie  principal  or  only  alime 
or  worse  still,  as  a  daily  or  hourly  stimulant,  it  is  improper." 
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Field,  Forest,  and  Gardxn  BoTAirr :  A  simple  IntrodnGtioii  to  the  Common  Plants 
of  the  United  States,  east  of  the  MississippL  both  wild  and  cnltivated.  By  Asa 
Gray  Fiaher,  Professor  of  Natural  History  in  Ilarvard  University,  12mo.,  386  pogos. 
New  York :  Ivison,  Phinney,  Blakeman  A  Co. 

This  book  is  intended  to  furnish  botanical  classes  and  beginners  gen- 
erally with  an  easy  introduction  to  the  plants  of  Uiis  country,  the  culti- 
vated as  "WM  as  the  native  species,  and  to  provide  cultivators,  gar- 
deners, and  amateurs,  and  all  who  axe  fond  of  flowers,  with  a  simple 
guide  to  a  knowledge  5f  their  botanical  names  and  stnioture.  Within 
Uie  compass  df  about  350  pages  will  be  found  brief  botanical  descrip- 
tions of  2,650  species,  belonging  to  947  genera.  It  thus  supplies  a  great 
want  to  botanists  aa^  botanical  teachers,  whoso  only  recourse  in  such 
cases  heretofore  has  been  a  botanical  library  beyond  the  reach  and 
means  of  many  students.  The  book  has  been  brought  within  the 
proper  compass  by  compact  printing,  the  rigid. exclusion  of  all  extra- 
neous and  unnecessary  matter,  by  concise  and  simple  language,  and  by 
the  omission  of  obscure,  insignificant,  or  rare  x>lant8,  which  students 
will  not  be  apt  to  examine,  or  which  are  quite  too  difi&cult  for  beginners. 

Practical  Floriculture  :  A  Guide  to  the  Successful  Cultivation  of  Florists'  Plants, 
for  the  Amateur  and  Pmfessional  Florist.  Bv  Peter  Henderson,  author  of  "  Garden- 
ing for  Profit/'     12mo.,  250  pages.    New  York :  Orange  Judd  &  Co.    1868. 

Hitherto  most  of  our  books  on  horticulture  have  been  mainly  com- 
piled flrom  English  writers,  and  are  really  of  no  great  value  in  our 
coimtiy.  Mr.  Henderson  has  cut  loose  from  all  foreign  authorities,  and 
gives  the  methods  of  his  own  successful  practice.  Many  of  his  views 
will  be  considered  radical  by  the  old  school  of  foreign  gardeners,  but  he 
points  to  the  results  of  his  methods,  and  lets  others  judge  whether  or 
not  tJiey  are  worthy  of  imitation.  Tne  book  comprises  fuU  instructions 
for  laying  out  ornamental  grounds,  lawns,  and  gardens;  the  management 
of  cold  ^maes  and  hot  beds ;  the  construction  of  green-houses  and  the 
modes  of  heating ;  the  propagation  and  culture  of  hardy,  tender,  and 
bulbous  plants;  the  tasteful  construction  of  bouquets  and  hanging 
baskets ;  remedies  for  injurious  insects,  with  lists  of  the  most  desirable 
plants  for  out-door,  green-house,  and  stove  or  hot-house  culture,  closing 
with  a  diary  of  actual  operations  in  his  green-houses  and  gardens  for 
every  day  in  the  year  1867-'68. 

To  show  the  pubhc  appreciation  of  the  trade  of  commercial  florists 
about  onr  large  cities,  it  may  be  mentioned  that  in  New  York,  during 
winter,  the  common  firice  for  a  handsome  rose-bud  is  twenty-flve  cents, 
and  the  same  for  a  dozen  violets ;  while  camelias  vary  from  one  dollar 
each,  when  scarce,  to  twenty-five  cents,  when  plentiful ;  and  at  Christ- 
mas and  New  Year's  the  latter  are  frequently  sold  at  two  to  three 
dollars  each;  common  hand  bouquets  range  from  fifty  cents  to  five  dol- 
lars ;  extra  fine  ones,  ten,  fifteen,  and  even  twenty  dollars  each ;  baskets 
of  cut  flowers,  five  to  twenty-$ve  dollars;  bouquets  for  refriBshments  and 
dinner  tables,  five  to  fifty  dollars,  sometimes  one  hundred  dollars; 
and  on  one  great  occasion  a  florist  is  said  to  have,  furnished  three  thou- 
sand dollars'  worth  of  bouquets,  wreaths,  and  other  floral  decorations  for 
a  private  entertainment;  and  orders  for  two  hundred  to  three  hundred 
dollars  on  such  occasions  are  not  unfrequent.  Funeral  ornaments  are 
also  an  important  branch  of  the  florist's  trade,  wreaths,  crosses,  anchors, 
and  other  floral  emblems  being  now  in  common  use,  among  tiie  better 
class  of  society,  to  the  amount  of  a  hundred,  and  even  a  thousand  dollars, 
for  a  single  funeraL  This  floral  business  in  New  York  now  amounts  to 
hundreds  of  thousands  of  dollars  annually. 

37 
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Mr.  Headerson  has  views  of  his  own  on  many  of  the  old  dogmas  of 
foreign  gardeners,  and  appeals  to  his  snccess  for  their  coirectness. 
For  inst^ce,  some  English  authorities  call  for  nineteen  different  krads 
of  soil  for  potting  plants.  He  simplifies  matters  by  having  one  large 
heap  of  potting  soil,  composed  of  only  two  ingredients — ^rotted  sods  ^m 
a  loamy  pasture  and  rotted  refose  hops  from  the  breweries,  in  the  pro- 
portion of  two  of  the  sods  to  one  of  the  hops;  if  the  latter  are  not 
attidnable,  thoroughly  rotted  horse  or  cow  manure,  or  leaf  mold  firoa 
the  woods,  will  do  nearly  as  weU.  From  tMs  mold-heap  vigoroufi  plants 
of  every  description  are  grown  and  flowered  with  complete  8uoeeG& 
Special  soils  have  less  to  do  with  the  healthy  growth  of  plants  than  the 
proper  application  of  heat  and  moisture.  Another  dogma,  that  lain  or 
soft  water  is  necessary  in  watering  plants  in  green-houses,  he  sooatB 
emphatically ;  some  of  his  green-houses  are  watered,  summer  and  winter, 
from  a  deep  well  of  the  hardest  water  at  an  average  temperature  of  40^, 
and  some  from  cisterns  fiUed  from  their  roofs,  without  any  perceptible 
difference  in  the  growth  or  healthiness  of  his  plants.  He  ^so  conteiMls 
that  the  time-honored  practice  of  placing  potsherds,  chips,  charcoal, 
oyster  shells,  &c.,  in  the  bottom  of  pots  to  facilitate  draining,  is  wrong 
in  theory  and  perfectly  useless  in  practice,  as  the  escape  of  moiiture  at 
draining  from  flower  pots  takes  place  almost  entirely  from  the  porous 
sides  of  the  pot,  which  should  never  be  glazed.  He  has  dispensed  with 
the  <^  draining"  of  flower  x>ots  for  fifteen  years,  and  in  that  time  has 
raised  millions  of  plants,  which  have  not  seemed  to  suffer  from  this  de- 
viation from  the  old  orthodox  system.  In  his  annual  importation  of 
English  novelties  the  flower  iK)ts  always  come  filled  one-third  full  with 
the  inevitable  potsherd,  &c.  The  hole  in  the  bottom  of  tiie  pot  should 
be  stopped  with  a  chip,  or  whatever  is  at  hand,  not  for  the  purpose  of 
drainage,  but  to  prevent  the-  soil  from  shaking  out. 

Mr.  Henderson  also  protests  against  the  generally  received  notioD 
that  plants  iu  parlors  or  sleepuig-rooms  are  ii\jurious  to  health*  Physi- 
cians may  correctly  assert  that  plants  give  out  carbonic  acid  gas, 
yet  that  it  is  emitted  in  sufficient  quantities  "to  aftect  our  health  in  tiie 
slightest  degree  is  utter  nonsensie.''  In  proof  of  this,  he  says  there  is 
no  healthier  class  of  men  to  be  found  than  greenhouse  operators,  many 
of  whom  aie  shut  up  in  their  houses  all  day  and  a  large  part  of  ^  the 
night  in  winter,  which,  from  their  warmth,  have  to  serve  as  sitting- 
rooms,  and  frequently  as  their  bed-rooms.  For  three  winters  Mr.  Hen- 
derson himself  had  charge  of  a  hot-house  rani,  with  tropical  vegetation, 
and  slept  on  the  floor,  just  the  place  to  inhale  the  gas,  if  there  had  been 
much  to  inhale,  without  the  least  injury  to  his  health. 

The  tasteful  arrangement  of  cut  flowers  lor  decorative  purpose  is 
quite  an  art.    "  The  simplest,  easiest,  and  commonly  the  most  desirable 
method  is  to  arrange  them  in  vases,  the  more  loosely  and  unconfioed 
the  better.    Crowding  is  paiticularly  to  be  avoided,  and  to  aocompli&b 
this  readily  a  good  base  of  greens  is  required  to  keep  the  flowers  apart 
This  filling  up  is  a  very  irajwrtant  part  in  all  bouquet-making,  jmd  the 
neglect  of  it  the  greatest  stumbling  block  of  the  iminitiated.  Both  spiked 
and  drooping  flowers,  with  branches  and  sprays  of  delicate  green,  are 
indispensable  to  the  grace  and  beauty  of  a  vase  bouquet.    To  preserve 
the  individuality  of  flowers,  which  is  of  the  greatest  importance,  the 
placing  together  of  those  of  similar  size  and  form  ought  to  be  avoided 
Thus  Heliotrope,  Stevia,  Eupatorium,  or  Alyssxun,  when  combined,  lose 
their  distinctive  beauty;  but  if  placed  in  juxtaposition  to  larger  flowers, 
and  those  of  other  forms,  their  beauty  is  heightened  by  contrast    As  a 
rule,  small  flowers  should  never  be  massed  together.    Large  flowert 
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with  pireen  leaves  or  branchefi  may  be  lued  to  advantage  alone^  but  a 
jndiciotis  contrast  of  forms  is  most  effective. 

^^  Nothing  is  so  strikingly  beautiful  on  a  refineshment  table  as  a  hand- 
some center-piece  of  flowers.  All  the  airy  castles  of  the  confectioner 
are  passed  over  by  the  eye,  which  is  at  once  arrested  and  refk*eshed  by 
the  brilliant  beauty  of  the  products  of  the  garden  or  conservatory :  and 
we  wonder  how  any  person  of  taste,  who  possesses  the  means,  snould 
ever  fail  to  have  flowers  on  his  table  when  entertaining  friends.  Oon- 
sidering  the  effect,  flowers  on  the  table,  like  plants  in  the  garden,  are 
certainly  the  cheapest  of  ornaments.  There  are  those  who  would  have 
nothing  upon  their  tables  but  what  they  can  eat  or  drink;  like  a'gen- 
Ueman  who  once  employed  the  writer  of  this  to  lay  out  a  new  garden, 
and  objected  to  having  roses  planted  by  the  fences,  saying  very  earnestly : 
*Ah,  yes!  I  suppose  they  are  very  pretty,  but  then,  you  see,  we  couldn't 
get  anything  fix)m  them  to  eat.  Guess  we  won't  have  any  of  them 
things.'  Luckily  for  the  well-being  of  humanity,  such  desperately  i)rac- 
tical  men  are  not  very  numerous." 

The  Book  of  Evkrqreens:  A  Practical  Treatise  on  the  Couiferse.  or  Cone-bearing 
Plants.  Bv  Jooiah  Hooped,  member  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia.   I2mo.y435  pages.    Illustrated.    New  York :  Orange  Judd  &  Co.^  1308. 

This  is  the  first  complete  American  work  on  conifers  that  gives  a 
description  of  all  the  different  species  and  varieties  that  wiU  endure  the 
climate  of  the  middle  States.  It  is  written  with  an  earnest  love  of  the 
subject,  and  comprises  not  only  the  result  of  the  author's  own  practical 
experience,  but  the  latest  information  from  European  writers.  It  may 
be  relied  upon  as  a  standard  authority,  and  will  prove  invaluable  to 
persons  in  making  a  selection  of  evergreens  for  their  grounds. 

An  introduction,  giving^  a  general  description  of  the  most  remarkable 
cone-bearing  plants,  is  followed  by  practical  directions  on  the  proper 
soil,  and  mode  of  planting  them,  their  propagation,  pruning,  and  after- 
culture ;  the  management  of  evergreen  hedges,  the  situation  and  selection 
of  varieties,  with  a  strict  scientific  as  well  as  popular  description,  in 
which  the  history,  uses,  and  associations  of  the  various  pines,  larches, 
firs,  hemlocks,  yews,  cypresses,  cedars,  and  the  new  conifers  lately  brought 
into  notice  by  zealous  collectors,  are  told  in  an  attractive  manner. 

The  surpassing  beauty  of  the  California  pines  is  unexcelled,  and  some 
of  the  grandest  specimens  of  evergreens  in  the  world  have  been  discov- 
ered in  the  valleys  of  the  Rocky  Mountains,  and  in  the  northwest 
parts  of  North  America,  along  the  coast,  from  the  latitude  of  forty-three 
to  flifty-two  degrees.  Tne  size  of  some  of  these  trees  is  immense,  the 
Douglas  Spruce  (J.Me»  Bouglcmi)  ranging  from  one  hundred  and  fifty 
to  two  hundred  feet  in  height,  and  two  to  twelve  feet  in  diameter.  But 
the  great  tree  of  California  {Seqtioia  gigantea)  is  the  giant  of  all  forests:  it 
is  very  abundant  on  the  western  flanks  of  the  Sierra  Nevada,  latitude  36P 
or  37*^.  Professor  Brewer  describes  one  as  being  two  hundred  and  seventy- 
six  feet  high,  and  thirty-five  feet  in  diameter.  They  impart  a  grandeur  to 
the  scenery,  where,  in  some  places,  a  hundred  trees  can  be  seen  at  once, 
over  fifteen  feet  in  diameter,  covered  with  th^  richest  foliage.  Fuithei 
north,  stDl  larger  trees  are  found,  which  are  the  wonder  of  the  botanical 
world.  Bayard  Taylor,  iifter  a  graphic  account  of  the  immense  size  of 
these  vegetable  giants,  describes  the  felling  of  one  of  the  largest  speci- 
mens, a  mass  of  solid  wood  ninety  feet  in  oircumference,  which  was  per- 
formed by  two  sets  of  hands,  with  the  aid  of  two  long  pump  augers: 
"After  a  steady  labor  of  six  weeks  the  thing  was  done^  but  the  tree 
stood  unmoved;  so  straight  and  symmetrical  was  its  growth,  so  immense 
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its  weight,  and  so  broad  its  base,  that  it  seemed  nnconscioas  of  its  own 
annihilatioD,  tossuig  its  outer  branches  derisively  against  the  moontain 
winds  that  strove  to  overthrow  it.  A  neighboring  pine  of  giant  size  was 
then  selected,  and  felledinsncha  way  as  to  fall  with  fidlfmrce  against  it 
The  top  shook  a  little,'  but  the  shaft  stood  as  before;  finally  the  spoUen 
succeeded  in  driving  their  wedges  into  the  cut.  OradnaU^  and  widi 
great. labor  one  side  of  the  tree  was  lifted;  the  line  of  equilibrium  was 
driven  nearer  and  nearer  to  the  base;  the  mighty  mass  poised  for  a  mio- 
ment,  and  then,with  a  great  rushing  sigh  in  all  its  boughs,  thundered  down. 
The  forest  was  ground  to  dust  beneath  it,  and  for  a  mile  around  the 
earth  shook  with  the  concussion. 

'^According  to  the  annual  rings,  the  age  of  this  tree  was  3,100  yean, 
and  it  contained  250,000  feet  of  timber.  The  stump  is  now  used  for  a 
ball-room,  and  the  trunk  for  a  bowling  alley.  Dr.  Bigelow  says  of  (Ms 
specimen,  that  it  required  thirty-one  of  his  paces,  of  three  feet  each,  to 
measure  thus  rudely  its  circumference  at  the  stump;  and  the  mere  tell- 
ing of  it  cost,  at  Calilbmia  prices,  $550.  When  we  consider  tiie  sublime 
proix>rtions  of  these  wonderful  productions  of  nature,  all  other  trees 
sink  into  perfect  insignificance.  Just  imagine  a  man  on  horsebackriduig 
a  distance  of  seventy-five  feet  in  the  hollow  of  a  tree,  arid  emerging  frcHn 
a  knot-hole  in  the  side.^ 

Two  specimens  of  this  wonderhil  tree  are  growingin  the  public  grounds 
at  Washington :  one  in  iront  of  the  Agricultural  Department^  the  other  ip 
the  yard  of  the  Department  of  the  Interior,  where  it  has  flourished,  unpro- 
tected, for  several  years.  A  plank  seven  and  a  half  feet  wide,  of  one  Tari- 
ety  of  this  tree,  brought  ^m  California,  and  wrought  into  a  handsome 
table,  is  in  the  museum  of  the  Agricultural  Department.  The  wood  is  of 
a  red  color,  fine  and  close-grained,  admitting  of  a  high  i>olish. 

The  Noble  Silver  Fir  (Abies  nobilis)  is  also  a  magnificent  production 
of  our  hemisphere,  growing  two  hundred  feet  high,  on  the  Shasta  Moun- 
tains. Downing  described  a  specimen  to  be  seen  in  the  arboretom  at 
Ghatsworth,  England,  some  forty  feet  high,  of  extremely  elegant  propor- 
tions, and  beautiful  in  shape  and  color. 

The  Great  Silver  Fir  (Abies  grandis)  is  another  superb  tree,  from  Cali- 
fornia. It  is  found  on  the  banks  of  Fraser's  Kiver,  two  hundred  and 
eighty  feet  high,  aud  five  feet  in  diameter,  presenting  a  tall,  naked  shaft 
of  one  hundred  feet  before  branching.  Mr.  Hoopes  has  grown  this  in 
his  grounds  at  West  Chester,  Pennsylvania,  for  ten  years,  in  the  open 
air,  entirely  unprotected,  where  it  has  withstood  the  most  severe  cold 
and  intense  heat,  with  unvarying  sucoess,  and  says  no  one  of  the  new 
and  rare  conifers  that  he  has  tested  exceeds  this  in  his  estimation.  There 
are  many  other  si)ecimens  of  conifers  on  the  western  slope  of  the  Eocky 
Mountains  that  are  unsurpassed  in  size  and  beauty. 

Mr.  Hoopes  closes  his  instructive  and  interesting  worl^with  notices  of 
the  best  collections  of  conifers  in  titie  Union. 

Popular  Deciduous  and  Evergreen  Trees  and  Shrubs  for  Planting  in  Pabks, 
Gardens,  Cemeteries,  &c.  By  F.  B.  Elliott,  Landscape  Gardener  and  Pomologitt, 
Author  of  "Western  Fruit  Book,"  &c.  12mo.,  125  pares.  New  York:  F.  W.  Wood- 
ward, 1868. 

The  great  attention  paid  in  the  last  few  years  to  planting  out  trees  and 
shmbs  in  public  and  private  grounds,  country  roads,  and  the  streets  ot 
cities,  has  created  a  demand  for  a  practical  treatise  on  the  subject  Mr. 
Elliott  has  given  this  work  to  the  public,  describing  the  promi- 
nent habits  of  the  leading  evergreen  and  deciduous  trees  and  ^irabs, 
with  t^eir  proper  soils,  exposition,  and  their  landscape  eflfect.    The 
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dedduons  trees,  a  rich  collection  of  the  maples,  maguolias,  larches, 
oaks,  lindens,  elms,  birches,  &c.,  as  well  as  several  weeping  yarieties  of 
the  willow,  ash,  elm,  and  other  trees,  are  first  described,  and  their  peculiar 
management  set  forth.  Two  chapters  are  devoted  to  the  evergreen  trees 
and  ^mbs,  which  are  becoming  more  highly  appreciated  every  year, 
since  it  is  ascertained  that  they  can  be  transplanted  about  as  safely  as 
deciduous  trees.  Fifteen  varieties  of  the  pine  are  described,  as  well  as 
several  firs,  spruces,  and  cedars,  including  the  mammoth  red  tree  of  Cali- 
fornia, (the  Sequoia  giganteaj)  whose  average  height  in  its  native  locality 
is  two  hundred  feet,  quite  straight  and  clear  of  branches  to  the  height 
of  sixty  or  seventy  feet.  It  grows  rapidly  in  almost  any  soil,  tod  may 
yet  be(X)me  a  valuable  timber  for  planting  in  the  South  and  West.  The 
renudnder  of  the  book  is  devoted  to  the  various  ornamental  shrubs  with 
which  our  country  abounds.  In  planting  shrubs,  besides  understanding 
what  soils  and  situations  are  the  best  for  their  luxuriant  growth  and 
development,  cultivators  are  reminded  that  flowers  continue  but  a  short 
I>eriod  in  comparison  with  the  duration  of  the  leaves,  and  therefore  the  more 
permanent  picture  shouldbe  executed  by  judiciously  contrasting  the  green. 
Even  the  effect  of  per8i)ective  may  be  considerably  increased  by  the 
proper  arrangement  of  hues.  Shrubs  the  leaves  of  which  are  of  a  gray  or 
blueish  tint,  when  seen  over  or  between  slnubs  of  a  yellowish  or  bright 
green,  will  seem  thrown  into  the  distance.  Those,  again,  with  small  or 
tremidous  leaves  should  wave  over  or  before  those  with  large,  broad,  fixed 
foliage. 

The  author  has  endeavored  to  describe  plainly  each  tree  and  shrub, 
with  its  adaptation  to  positions  and  soils,  so  that  the  novice  in  tree- 
planting  may  read  and  understand,  and  thereby  advance  the  beauty  of 
our  roadsides,  cemeteries,  and  private  grounds. 

The  Tim  Bunker  Papers  :  Or  Yankee  Farming.  By  Timothy  Banker,  Esq.,  of  Hooker- 
town,  ConnecUcnt    19  mo.,  314  pages.     New  York,  1868 :  Orange  Judd  &.  Co.    1868. 

These  pai>er8,  nearly  one  hundred  in  number,  convey  agricultural  in- 
formation in  the  attractive  form  of  sketches  of  character  and  conversa- 
tion. They  were  begun  in  the  interest  of  improved  husbandry,  and  were 
ori^aUy  scattered  through  twelve  volumes  of  the  American  Agricul- 
turist. Though  written  without  much  method,  they  abound  in  humor 
and  practical  suggestions  on  the  thousand  objects  that  make  up  a  farm- 
er's life.  Artificial  manures,  the  cattle  disease,  sub-soiling,  horse-racing, 
management  of  cattle,  draining,  irrigation,  the  eight-hour  law,  bad  water, 
starting  a  sugar  mill,  keeping  a  wife  comfortable,  and  kindred  subjects 
are  discussed  in  a  style  replete  with  Yankee  pleasantry,  while  the  teach- 
ings are  in  harmony  with  the  best  authorities  in  farming  and  horticul- 
ture.   , 

RxTRAL  Affairs:  A  practical  and  copionsly  illnstrated  Register  of  Rural  Economy 
and  Rural  Taste,  including  Country  Dwellings,  Improving  and  Planting  Qrounds, 
Fruits,  and  Flowers,  Domestic  Animals,  and  all  Form  and  Garden  Processes.  By  J. 
J.  Tbouias,  author  of  the  **  American  Fruit  Culturist,"  and  "  Farm  Implements,"  and 
associate  editor  of  the  "  Cultivator  and  Country  Gentleman."  With  400  engrav- 
ings.   Vol.  IV.  12mo.,  330  pages.    Albany :  Luther  Tucker  &  Son. 

Amkrican  Agricultural  Annual  :    A  Farmer's  Year  Book.    Exhibiting  recent  pro- 

Sess  in  Agricultural  Theory  and  Practice,  and  a  Guide  to  Present  and  Future  Labors, 
ustrated.    Small  12mo.,  150  pages.    New  York :  Orange  Judd  &  Co. 

These  two  works  are  quite  similar  iu  character.  The  first  namf3d  is 
published  trienniaUy,  aud  is  composed  of  articles  that  appear  first  in  the 
Annual  Begister  of  liural  Affairs,  and  contains  an  immense  amount  oi 
practical  information  on  farming,  horticulture,  and  rural  aiiairs,  embrac- 
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ing  orcharding,  rural  architecture,  flower  and  kitchen  gardening,  ento- 
mology, poultiy,  bees,  househola  economy,  &c.  It  is  written  almost 
entirely  by  Mr.  Thomas,  and  is  illustrated  by  over,  foor  hundred  engiat- 
ings,  which  increase  the  usefulness  as  well  as  the  beauty  of  the  work. 
The  Agricultural  Annual  is  also  handsomely  illustrated^  and  auns  to 
keep  the  public  informed  in  reg^^  to  the  progress  made  in  the  scieDce 
of  agriculture.  Besides  a  calendar  of  farming  cperations  for  each  moD^ 
it  is  filled  with  articles  judiciously  selected,  and  several  original  essaji 
on  veterinary  matters,  cattle  diseases  of  the  United  States,  trout  cultore, 
coal  tar  and  its  uses,  breeding  and  management  of  swine,  the  compaitr 
tive  yield  and  tendency  to  rot  in  upwards  of  one  hundred  varieties « 
potatoes ;  also  the  progress  of  invention  and  introduction  of  new  agri- 
cultural machinery,  illustrated ;  with  a  list  of  agricultural  journals,  and 
a  ftoner's  directoiy,  comprising  a  classified  list  of  manufacturers  and 
dealers  in  agricultural  implements,  seeds,  fertilisers,  &c.,  and  breeders 
of  live  stock,  horses,  cattle,  sheep,  swine,  goats,  poultry,  bees,  and  fish. 

Thb  Markbt  Assistant  :  Contalnmg  a  brief  description  of  erery  article  of  HmmB 
FocmI  sold  in  the  public  markets  of  New  York,  Boston,  Philadelphia,  and  Brookln, 
inclading  the  vanous  domestic  and  wild  animals,  poultry  jcame,  fish,  vegetal^Ies, 
fiiiits,  Ac.,  with  many  curious  incidents  and  anecdotes.  By  iTios.  F.  De  Voe,  author 
of  The  Market  3ook,  &c.    ISmo.,  454  pages.    New  York:  Hard  A  Honghton*    1967. 

This  work  aims  to  be  practically  useful  as  well  as  interesting,  bringiag 
together  all  those  items  of  information  necessary  in  catering  for  a  hooae- 
hold,  in  regard  to  domestic  or  tame  animals,  wild  animals  or  imu&al 
game,  poultry,  wild  fowl,  and  birds  or  bird  game ;  fish,  vegetables,  fimits, 
nuts,  dairy  and  household  products,  &c.,  connected  with  our  daily  wanta 
"  What  shall  we  have  for  dinner  to-day  f  What  is  there  in  our  markets 
fit  to  eat  ?  What  kind  of  meats,  poultry,  game,  fish,  vegetables,  and 
fruits  are  in  season!  What  names  are  given  to  the  different  joints  of 
meats,  and  what  dishes  are  they  severally  and  generally  used  for  f  We 
have  had  roasts,  steaks,  and  chops,  and  chops,  steaks,  and  roasts,  until  we 
are  tired  of  them !    Kow,  do  say,  what  shall  we  have  for  dinner  T 

These,  with  many  other  exclamations,  are  daily  discussed,  and  are 
comprehensively  answered  in  this  book.  Mr.  De  Voe  has  been  a  leading 
butcher  in  the  Kew  York  markets  for  thirty  years,  and  has  amassed 
a  large  amount  of  curious  and  interesting  information.  His  work 
is  not  only  replete  with  suggestions  on  selecting  one^s  daily  sup- 
plies in  market,  but  on  nearly  every  page  will  be  found  some  amusing 
fact  or  anecdote  bearing  on  tJie  subject.  In  describing  the  game  in  the 
New  York  markets,  appiopriate  extracts  from  the  game  laws  are  quoted; 
and  in  speaking  of  birds,  he  enters  a  strong  protest  against  their  wanton 
slaughter,  as  they  "destroy  millions  of  insects,  flies,  worms,  slugs,  &<%, 
penetrating  every  nook  and  comer  of  hedge,  thicket,  or  field  j  they  clear 
bush  and  tree,  limb  after  limb,  while  every  passing  leal,  folded  or 
withered,  is  careftilly  examined  and  deprived  of  its  concealed  but  de- 
structive tenant.  Without  these  useful  and  beautiful  little  trespassers, 
the  many  destructive  insects  would  increase  so  rapidly  as  to  become 
almost  a  plague,  by  destroying  all  fruit  and  vegetation ;  while  the  loss  of 
a  little  fruit  or  seed  for  their  subsistence  for  a  short  period  would  be 
ample  payment  to  the  birds  for  their  great  services  to  the  cultivator. 

"  Birds  do  not  often  touch  the  sound  finit  when  they  can  find  that 
containing  wortns.  From  this  fact  they  should  not  be  driven  from  the 
fruit  trees ;  they  are  friends  and  benefactors,  not  only  to  the  cultivator, 
but  to  mankind  at  large,  and  to  all  who  have  a  sentiment  for  all  that  ifl 
beautiful,  poetic  and  most  musical  of  nature's  productions." 
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The  chapter  on  flsh,  descriptiye  and  historical,  is  particularly  interest- 
ing ;  and,  from  the  natnre  of  the  snbjeet,  is  enriched  with  many  marvel- 
lous stories^  but  which  generally  appear  to  be  well  authenticated. 

Farm  Imflehbkts  and  Farm  Machinrrt.  akb  ths  Prikciplbs  of  their  CoNstRUC- 
TION  ANP  Use  :  With  simnle  and  practical  explanations  of  motion  and  forc^  as  applied 
on  the  fahu.  With  287  illustrations.  By  John  J.  Thomas.  13mo.,  3Q2  pagM.  R%w 
York  :  Orange  Judd  Sl  Co.  1868. 

This  work  is  based  on  a  prize  essay,  published  in  the  transactiotis  of 
the  ]Slew  York  Agricultural  Society  for  1850,  under  the  title  of  ^^Agri- 
cultural Dynamics ;  or,  the  laws  of  motion  and  force  as  applied  to  the 
ordinary  practices  of  farming.''  This  new  edition  embraces  a  descrip- 
tion of  all  the  valuable  improvements  that  have  been  made  in  farm  ma- 
chinery,  of  nearly  every  kind,  for  the  last  twenty  years.  A  large  part  of 
it  is  devoted  to  a  practical  explanation  of  the  principles  of  mechanieal 
science,  as  applied  directly  in  the  farmer's  daily  routine,  that  he  may 
know  the  reasons  of  success  and  failure,  instead  of  being  guided  by  ran- 
dom guessing. 

In  his  introductory  chapter,  JVIr.  Thomas  describes  the  great  improve- 
ment that  has  been  made  in  common  farm  implements,  and  the  new 
machinery  invented  within  the  last  fifty  years :  ^^  Plows  pun  up  the  soil 
deeper,  more  evenly  and  perfectly,  and  with  greater  ea«e  of  draught: 
hoes  and  spades  have  become  lighter  and  more  effieient ;  grain,  instead 
of  being  beaten  out  by  the  slow  and  laborious  work  of  the  flail,  is  now 
shower^  in  torrents  from  the  threshing  machine }  horse-rakes  accom- 
plish ^gly  Hie  work  of  many  men  using  the  old  hand-rake;  horse-forks 
convey  hay  to  the  bam  or  stack  with  ease  and  rapidity;  twelve  acres  of 
ripe  grain  are  neatly  cut  in  one  day,  with  a  two-horse  reaper ;  grain- 
dnlls  and  planting  machines,  avoiding  the  tiresome  drudgery  of  hand 
labor,  distribute  the  seed  for  the  iuture  crops  with  evenness  and  preci- 
sion. 

"  The  owner  of  a  seventy-thousand  acre  farm  in  Elinois  carries  on 
nearly  all  his  work  by  labor-saving  maehinery.  He  drives  posts  by 
horse-power;  breaks  his  ground  with  Comstock's  Rotary  Spader;  mows, 
rakes,  loads,  unloads,  and  stacks  his  hay  by  horse-power ;  cultivates  his 
com  with  a  two-horse  seated  or  sulky  cultivator ;  ditches  low  ground, 
sows  £md  plants  by  machinery ;  so  that  his  laborers  ride  in  the  perform- 
ance of  their  tasks  without  exhausting  their  strength  with  needless 
walking  over  extended  fields.  «^ 

"  The  great  value  of  improved  farm  machinery  to  the  country  at  large 
has  been  lately  proved  by  the  introduction  of  the  reaper.  Carefid  esti- 
mates determined  that  the  number  of  reaping  machines  introduced 
throughout  the  country,  up  to  the  beginning  of  the  great  rebellion,  per- 
formed an  amount  of  labor  while  Working  in  harvest  nearly  equal  to 
a  million  of  men  with  hand  implements.  The  reaper  thus  filled  the 
void  caused  by  tilie  demand  on  working  men  for  the  army.  An  earlier 
occurrence  of  that  war  must,  therefore,  have  resulted  in  the  general  ruin 
of  the  grain  interest,  and  prevented  the  annual  shipment  of  the  millions 
during  that  gigantic  contest,  which  so  greatly  suri>rised  the  commercial 
savans  of  Europe." 

A  sketch  of  the  general  principles  of  mechanics,  and  their  application 
in  the  construction  of  implements  and  machinery,  is  followed  by  an  illus- 
trated description  of  those  in  use  at  the  present  day.  The  principles  of 
road-making,  in  which  all  farmers  are  interested,  are  discussed;  and 
the  imx)ortance  of  good  roads  as  affecting  the  price  of  land  by  affording 
fSeusilities  for  easily  reaching  market,  and  for  all  other  kinds  of  commu- 
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nicatiojQ,  are  OkiBtrated  in  a  strikiug  maimer.  The  Inxuiiauttsropao! 
pur  western  prairies,  within  a  few  years,  have  been  left  to  decay  on  tiie 
gronnd,  for  want  of  easy  roads  to  market ;  the  rich  mines  of  northeni 
New  York  are  comparatively  valueless,  because  the  mountain  roads  are 
so  few  and  bad  that  the  expense  of  transportation  would  exceed  the 
value  of  the  metal ;  and,  in  Old  Spain,  wheat,  after  abundant  harvests, 
is  left  to  rot  on  the  ground,  because  it  will  not  pay  the  cost  of  canitkge. 
Government  having  once  ordered  the  transfer  of  480  tons  of  wheat 
from  Old  Castile  to  Madrid,  30,000  horses  and  mules  were  required; 
while  on  a  good,  broken-stone  road,  one  hundredth  part  of  that  number 
could  easily  have  done  the  work.  The  great  military  roads  constructed 
in  the  highlands  of  Scotland  by  Marshal  Wade  after  the  rebellion  ot 
1745,  did  more  for  the  civilization  of  the  Highlanders  than  all  the  otjier 
efforts  of  the  British  government;  and  the  later  roads  built  in  Great 
Britain,  under  the  dilution  of  Telford,  have  produced  changes  in  the 
condition  of  the  people  which  are  unparalleled  in  the  history  of  any 
country;  Uatge  crops  of  wheat  now  cover  former  wastes;  farmers'  houses 
and  herds  of  cattle  now  abound  where  was  formerly  a  desert;  estates 
have  increased  seven-fold  in  value,  and  the  country  has  be^i  aidvanced 
at  least  one  hundred  years. 

The  principles  of  draught  as  applied  to  wagons,  plows,  &c.,  and  the 
proper  construction  and  use  of  farm  implements  and  machinery  for  86w- 
ing,  haying,  harvesting,  and  threshing,  are  described  with  clearness;  ao, 
alio,  machinery  used  in  connection  with  water,  as  hydraulic-rams,  vari- 
ous kinds  of  pumps,  turbine  wheels,  &c.,  and  machinery  in  connectioD 
with  air  and  heat,  as  windmills  a^d  ventilators ;  with  suggestions  on 
the  proper  construction  of  chimneys,  cisterns,  &c«  Following  this  is  a 
chapter  on  the  radiation  of  heat,  and  the  formation  of  dew  and  frost, 
with  deductions  on  the  best  locations  for  such  fruits  and  crops  as  maybe 
injuriously  affected  by  frosts.  The  book  closes  with  the  following  re- 
marks on  the  effects  of  heat  and  cold  on  water: 

"  The  effects  of  heat  and  cold  on  water  are  of  a  very  interesting  char- 
acter. Without  its  expansion  in  fi-eezing  the  soil  would  not  be  pulver- 
ized by  the  frosts  of  winter,  but  would  bo  found  hard,  compact,  and  dif- 
ficult to  cultivate  in  spring ;  without  its  expansion  into  steam,  the  cities 
which  are  now  springing  up,  and  the  continents  that  are  becoming  peo- 
pled, through  the  influence  of  railways,  steamships  and  steam  maunfac- 
tures,  would  mostly  remain  unbroken  forests ;  without  the  cr^'staUixa- 
tion  of  water,  the  beautiful  protection  of  plants  by  a  mantle  of  snow  in 
northern  regions  would  give  place  to  frozen  sterility ;  without  tiie  con- 
version of  heat  to  a  latent  state  in  melting,  the  deepest  snows  would 
disappear  in  a  moment  from  the  oarth  and  cause  disastrous  floods ;  witli- 
out  its  conversion  to  a  latent  state  in  steam,  the  largest  vessel  of  boiling 
water  would  instantly  flash  into  vapor.  All  these  facts  show  that  an 
extraordinaiy  wisdom  and  foi-ethought  planned  these  laws  at  the  crea- 
tion; anu  even  what  appears  at  first  glance  as  an  almost  aecidental  ex- 
ception in  the  contraction  of  bodies  by  cold,  and  which  causes  ice  to 
float  upon  water,  preventing  the  entii*e  umsses  of  rivers  and  lakes  from 
becoming  permanently  frozen,  furnisher  one  out  of  an  innomenible 
array  of  proofs  of  creative  design  in  fitting  the  earth  for  the  comfort 
and  sustenance  of  its  inhabitants." 

DRiiNiNG  FOR  Pbofo'  AND  DRAINING  FOR  HEALTH.  By  Gea  E.  Waring,  jr.,  Enraneer 
of  tho  Drainage  of  the  Central  Park,  New  York.  Iliiistrated.  244  pages.  New  xorit-* 
Orange  Judd  &  Co. 

In  this  volume  tho  author  has  avoided  everything  which  might  be 
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coiMStraed  into  au  approval  of  halfway  measures  in  laud  draining,  and 
takes  a  most  radical  view  of  the  whole  snbject,  urging  the  utmost 
thoroughness  in  all  operations  from  the  first  staking  of  the  lines  to 
the  final  filling  in  of  the  ditehes.  He  describes  the  kind  of  land  that 
requires  draining  and  tbe  reasons  for  doing  it ;  the  action  of  drains  and 
how  they  affect  the  soil ;  how  to  lay  out  and  make  a  system  of  drains ; 
their  dq)th9  distance,  direction,  cost.,  care,  and  profit ;  the  proper  use 
and  jkinds  of  draining-tile«  and  their  manufacture }  the  importance  and 
practicability  of  reclaiming  salt  marshes ;  closing  with  two  important 
clutpters  on  malarial  diseases,  and  on  house-diainage  and  town  sewerage 
in  their  relations  to  the  public  health. 

Land  which  requires  draining  gives  sign  of  its  condition,  more  or  less 
clear,  but  always  unmistakable  to  the  practical  eye.  Standing  water, 
or  dark,  wet  streaks  in  plowed  land,  when  all  should  be  dry  and  of  even . 
color,  feeble,  spindling,  shivering  grain,  sedge  grass,  coarse  flags,  and 
dank,  miasmatic  fogs,  are  all  unerring  indications  of  the  necessity  ol 
drainage.  To  recognize  these  indications  is  the  first  office  of  the 
drainer ;  the  second,  to  remove  their  causes. 

All  lands  of  whatever  texture,  in  which  the  spaces  between  the  parti- 
cles of  soil  are  filled  with  water  within  less  than  four  feet  of  the  surface, 
except  immediately  after  heavy  rains,  require  draining.  A  drain  at  the 
bottom  of  a  wet  field  draws  away  the  water  from  the  ^de  spaces  between 
its  particles,  and  its  place  is  taken  by  air,  while  the  particles  hold  by 
attraction  the  moisture  necessary  to  a  healthy  condition  of  the  soil. 

There  are  vast  areas  of  land  that  do  not  need  draining ;  sands,  gravels, 
light  loams,  and  molds  allow  water  to  pass  freely  through  them,  and  are 
sufficiently  drained  by  nature,  provided  they  are  as  open  at  the  bottom 
as  tdiroughout  the  mass.  There  is,  however,  much  land  which  thorough 
draining  only  wiD  render  profitable  for  cultivation  or  healthful  for  resi- 
dence; and  very  much  more  described  as  *' ordinarily  dry  land,"  which 
draining  would  greatly  improve  in  both  productive  value  and  salubrify. 

The  sui-face  indications  of  the  necessity  for  draining  are  various. 
Those  of  actual  swamps  need  no  description;  if  a  plowed  field  shows  a 
constant  appearance  of  d<ampness,  indicating  that  as  water  is  dried  out 
of  its  upper  parts  more  is  forced  up  from  below,  so  that  after  rains  it  is 
mucb  longer  than  other  lands  in  assuming  the  light  color  of  dry  earth, 
it  unmistakably  needs  draining;  a  pit  of  three  or  four  feet  deep,  that 
collects  and  retains  water  shortly  alter  a  rain,  is  a  sure  sign  of  the  need 
of  draining;  if  the  water  of  heavy  rains  stands  for  some  time  on  the 
surface,  or  il'  it  collects  in  the  furrow  while  plowing,  draining  is  necessaiy 
to  bring  the  land  to  its  liill  fertility. 

In  dj^  weather  other  indications  may  be  observed;  as  cracks  in  the 
soil,  caused  by  the  dryness  of  clays  which  previous  soaldng  has  pasted 
together;  the  curling  of  com,  showing  that  in  its  early  growth  it  has 
been  prevented  by  a  wet  subsoil  from  sending  down  its  roots  below  the 
reach  of  the  sun's  heat,  where  it  would  find,  even  in  the  dryest  weather, 
sufficient  moisture  for  a  healthy  growth ;  and  a  certain  winness  of  grass, 
with  a  mossy  or  moldy  appearance  of  the  ground,  also  indicate  exces- 
sive moisture  during  some  period  of  its  growth. 

Mr.  Waring  believes  in  tlie  nile  that  *' whatever  is  worth  doing  at  all 
IS  worth  doing  well.''  He  recommends  that  draining  should  not  be  con- 
fined to  the  wettest  lands  only;  that  drains  should  not  be  constructed 
wiUi  stones,  or  brush,  or  boards,  nor  horseshoe  tiles  used,  because  they 
are  cheap,  nor  drains  confined  to  removing  the  water  from  large  springs; 
l^ut  that  so  far  as  draining  is  applied  at  afi,  it  should  be  done  in  the  most 
thorough  and  complete;  manner;  and  that  it  is  far  better,  in  commenc- 
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ing  t}ii8  improvement,  that  a  single  field  be  well  drained  than  thai  the 
whole  farm  be  half  drained. 

Of  course  there  are  farmers  in  some  localities  whose  wet  lands  i^enot 
worth  draining  at  present;  this  is  particulary  the  case  in  the  ex^-eme 
West,  where  lands  at  their  present  prices  are  only  worth  relieving  of 
their  surface  water.  But  lands  near  great  markets,  where  it  is  l>ett€Tto 
cultivate  small  farms  well  than  to  buy  more  land  for  the  sake  of  getting 
a  larger  return  from  j>oot  cultivation,  or  wherevc?r  Indian  com  is  worth 
fifty  cents  a  bushel  on  the  farm,  it  will  pay  to  thoroughly  drain  ev«y 
acre  which  needs  it. 

An  interesting  chapter  is  given  on  the  action  of  drains  as  they  affect 
the  soil  in  regard  to  absorption,  evaporation,  temi)erature,  drought, 
porosity  or  mellowness,  and  chemical  action,  showing  that  while  lands 
are  thoroughly  drained  and  improved, the  operations  of  farming  maybe 
carried  on  with  as  much  certainty  of  success,  and  with  as  much  immn- 
nity  from  the  ill  effects  of  unfavorable  weather,  as  can  be  expected  in 
any  business  whose  results  dex>end  on  such  a  variety  of  circumstances; 
certainty  will  be  substituted  for  chance  in  a  great  meiisure,  and  fanning 
made  an  art  rather  than  a  venture.  Full  directions  are  given  for  laying 
out  a  system  of  drains,  bow  to  make  them,  their  care,  the  requisite  tools, 
cost,  description  of  the  different  kinds  of  tilef^i,  and  their  manufacture, 
with  ample  illustrations.  Starting  with  a  basis  of  sixty  dollars  as  the 
cost  of  draining  an  acre  of  common  farm  land,  the  question  "whethw 
it  will  pay''  is  discussed,  and  numerous  proofs  given  that  it  will.  Mr. 
Johnston,  a  successftd  farmer  in  the  wheat  region  of  western  New  York, 
who  has  laid  fifty  miles  of  pipes  within  the  past  thirty  years,  says  he 
never  saw  one  hundred  acres  on  any  farm  but  a  portion  of  it  would  pay  for 
draining,  and  that  tile  draining  will  freqttently  pay  for  itself  in  two  years. 
In  1847  he  bought  a  lot  of  ten  acres  to  get  an  outlet  for  his  drains.  It 
waa  a  perfect  quagmire,  covered  with  coarse  aquatic  grasses,  and  so  un- 
fruitful it  would  not  give  back  the  seed  sown  upon  it.  It  was  thoroughly 
drained,  and  the  next  year  a  crop  of  corn  taken  from  it  which  raeasiu^ 
eighty  bushels  per  acre.  Another  wet  piece  of  twenty  acres,  which  had 
never  produced  more  than  ten  bushels  of  com  per  acre,  was  drained  at 
an  expense  of  thirty  dollars  per  acre;  the  first  crop  after  this  was  eighty- 
three  bushels  and  some  odd  pounds  per  acre.  Mr.  Johnston  also  gives 
satisfactory  reasons  for  asserting  that  on  drained  land  half  the  usual 
quantity  of  manure  suffices  to  give  maximum  crops.  Many  other  striking 
cases  are  given  of  the  benefits  of  drainage  in  this  country;  and  it  is 
stated  that  since  its  general  introduction  in  England  (within  the  past 
twenty-five  years)  the  aggregate  wheat  crop  of  the  country  has  more 
than  dmibled.  This  increase,  of  course,  is  chiefly  owing  to  bringing  into 
use  large  areas  of  land  originally  unfit  for  culfivation ;  and  large  tracts, 
which,  before  being  drained,  produced  fair  crops  only  in  the  best  seasons, 
are  now  made  very  productive,  independent  of  the  weather.  In  fact^in 
the  cultivation  of  heavy,  retentive  soils,  drainage  is  the  key  to  aU  im- 
provement, and  the  foundation  and  the  commencement  of  the  most  in- 
telligent farming. 

In  the  chapter  on  reclaiming  salt  marshes  it  is  stated  that  hundreds 
of  thousands  of  acres,  forming  a  large  part  of  the  Atlantic  coast  from 
Maine  to  Florida,  might  be  cheaply  reclaimed  and  made  fertile  and 
salubrious.  These  marshes  are  now  abandoned  to  the  inroads  of  the 
sea,  fruitful  only  in  malaria  and  mosquitoes,  always  a  drearj'  waste, 
and  often  a  grave  annoyance.  Of  such  lands,  20,000  acres  are  to  be 
found  within  seven  miles  of  the  heart  of  New  York  Citj,  bordering  on 
the  Hackensack  Eiver,  in  New  Jersey;  they  are  a  nuisance  and  an  eye- 
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sore  to  all  who  see  them  or  travel  near  them.  The  work  of  draming 
this  tract  wotdd  be  child's  play  compared  with  the  draining  of  the  Har- 
lem Lake  in  Holland,  or  the  great  fens  on  the  eastern  coast  of  England. 
Hariem  Lake,  comprising  an  area  of  over  40,000  acres,  covered  by  the 
sea  to  an  average  depth  of  thirteen  feet,  was  pumped  dry,  and  the  land 
thas  reclaimed  made  to  do  its  part  in  the  support  of  a  dense  population. 
The  expense,  about  $4,000,000,  was  more  than  repaid  by  the  proceeds 
of  the  sales  of  the  recovered  lands. 

The  great  fens  of  England,  having  an  area  of  more  than  680,000 
acres,  aftbrd  another  instance  of  the  beneficial  effects  of  scientific  drain- 
ing. These  fens,  formerly  a  vast  wild  morass,  with  only  small  detached 
portions  of  cultivated  soil,  or  islands  occasionally  appearing  above  the 
general  inundation,  formed  a  most  deserted  picture  in  contrast  with 
Uieir  present  state  of  matchless  fertility  and  salubriousness. 

Among  the  causes  of  "  the  chills,"  and  remittent  and  intermittent 
fevers,  undue  moisture  in  the  soil,  producing  malaria,  is  reckoned  by 
medical  authorities  among  the  most  prolific  and  sure.  The  proof  that 
drainage  is  an  efftcient  agent  in  removing  the  causes  of  malarious  dis- 
eases is  conclusive. 

Listances  of  this  are  not  so  common  in  this  country  as  in  England, 
where  drainage  has  been  much  more  extensively  carried  out,  and-  where 
greater  pains  have  been  taken  to  collect  testimony  as  to  its  effects.  Li 
a  chapter  on  the  efforts  now  making  in  England  to  improve  house-drain- 
age and  sewerage,  as  affecting  public  health,  Mr.  Waring  concludes  by 
stating  that  the  principles  of  his  book,  whether  relating  to  sanitary  im- 
provement, to  convenience  and  decency  of  living,  or  to  the  use  of  waste 
matters  of  houses  in  agricultural  improvement,  are  no  less  applicable  in 
America  than  elsewhere ;  and  the  more  general  adoption  of  improved 
house  drainage  and  sewerage,  and  of  the  use  of  sewage  matters  in 
agriculture,  would  add  to  the  health  and  prosperity  of  its  people,  and 
would  indicate  a  great  advance  in  civilization. 

Earth  Closi5TS:  How  to  make  and  How  to  uso  tliem.  By  George  E.  Waring,  Jr., 
author  of  "The  Elements  of  Agricultnre,"  and  "Draining  for  Profit  and  Draining 
for  Health;"  formerly  Agricultural  Engineer  of  the  Central  Park,  New  York.  & 
page«.    New  York :   The  Tribune  Association.    1803. 

In  the  twenty-fourtli  volume  (for  1863)  of  the  Journal  of  the  Royal 
Agricultural  Society  of  England  will  be  found  an  article  by  the  Rev. 
Henry  Moule,  of  Fordington  Vicarage,  England,  entitled  "Earth  versus 
Water,  for  the  Removal  and  Utilization  of  Excrementitious  Matter.'^ 
The'T)rinciple  of  his  theory  is  based  on  the  i)Ower  of  dried  and  sifted 
clay,  and  the  decomposed  matter  found  in  the  soil,  to  absorb  and  retain 
.all  offensive  odors  and  all  fertilizing  matters.  The  importance  of  this 
principle,  in  both  a  sanitary  and  agricultural  point  of  view,  is  well 
urged  by  Mr.  Moule,  who  thinks  that  by  its  adoption  the  increased 
demand  for  fertilizing  agents  may  be  largely  met ;  the  health  of  towns 
promoted  by  the  entire  removal  of  the  sewage  nuisance,  instead  of  its 
present  mere  palliation;  and  the  pollution  of  streams  and  rivers  pre- 
vented, the  evil  being  no  longer  shiftecl  from  one  quarter  to  another: 
and  all  this  good  secured  without  any  of  those  vast  and  extravagant 
works  for  public  drainage  which  add  so  greatly  to  the  burdens  of 
England. 

Mr.  Moule  asserts  that  a  very  small  portion  of  dry  and  sifted  earth, 
say  one  pint  and  a  half,  is  sufflcient,  by  covering  an  excrementitious 
deposit,  to  arrest  effluvium  and  prevent  fermentation,  (which  acts  so  soon, 
whenever  water  is  used,)  and  the  consequent  generation  and  emission  of 
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noxious  gases  j  aud  that  if,  witliiu  a  few  hours  or  even  a  few  days,  the 
mass  that  would  bo  formed  by  the  repeated  layers  of  deposit  be  inti- 
mately mixed  by  a  coarse  rake  or  spade,  or  by  a  mixer  made  for  the  pw- 
pose,  then  in  five  or  tjBn  minutes,  neither  to  the  eye  or  sense  of  smdlis 
anything  perceptible  but  so  much  earth. 

The  practical  use  of  this  discovery  is  as  free  to  iiU  ai^  is  the  earth 
itself^  and  any  person  may  adopt  his  own  method  of  applying  it  All 
that  IS  necessary  is  to  have  a  supply  of  prepared  earth,  partioking  of  the 
nature  of  clay,  to  absorb  and  retain  ammonia  and  other  fertilizers,  simply 
by  drying  it  in  flat  pans  on  a  cooking  stove  or  range,  or  thinly  spr^ 
on  boar(&  and  exposed  to  the  sun,  then  sifting  it,  with  which  to  cover 
the  bottom  of  the  vessel  to  be  used,  and  after  use  to  cover  the  deposit 
Ordinary  garden  soil  is  quite  effectual ;  if  clay  soil  be  scarce,  an  admix- 
ture of  co^-ashes  or  street-sweepings  would  not  be  objectionable.  Sand 
win  not  answer.  A  small  box  of  this  earth  and  a  tin  scoop  are  sufficient 
to  prevent  the  gravest  annoyance  of  the  sick-room,  or  of  a  privy  situated 
near  a  dwelling. 

But  for  constant  and  extensive  use  it  is  desirable  to  have  a  more  con- 
venient apparatus,  something  that  requires  less  care  and  is  less  trouble- 
some in  many  ways  than  the  common  water-closet.  To  this  end  the  pat 
ented -earth-closet,  by  Mr.  Moule,  is  applicable ;  which  is  fully  described 
in  Mr.  Waring's  pamphlet,  and  illustrated  by  diagrams.  It  comprises 
a  tight  receptacle  under  the  seat,  a  reservoir  at  the  back  for  stowing  diy 
earth,  and  an  apparatus  to  measure  out  the  requisite  quantity  and  &row 
it  upon  the  deposit. 

The  machinery  of  the  earth-closets  is  more  simple,  less  expensive,  and 
less  liable  to  injury  than  that  of  the  common  water-closet.  The  supply 
of  dried  earth  to  the  house  is  as  feasible  as  that  of  coals,  and  is  more  easly 
applied  to  the  closet  than  water  by  a  forcing  pump ;  and  to  the  commode  it 
can  be  carried  just  as  coal  is  to  the  chamber.  After  use  it  can  be  removed 
in  either  case  by  the  bucket  or  box  placed  under  the  seat,  or  from  the 
fixed  reservoir,  with  less  annoyance  than  that  of  the  ordinary  slop-bucket; 
in  fact,  with  as  little  offense  as  in  the  removal  of  coal-ashes.  For  hos- 
pitals, slaughter-houses,  barracks,  factories,  prisons,  public  schools,  rail- 
way stations,  urinals,  &c.,  the  invention  is  admirably  adapted,  and  wiD 
do  away  with  much  of  the  uncleanliness  and  indecency  that  disgrace  civ- 
ilized society. 

By  means  of  this  earth  system  one  can  have  a  privy  immediately 
a4Joming  his  house,  and  an  earth-closet  up  stairs,  from  neither  of  which 
will  proceed  any  offensive  smell  or  noxious  gas.  Through  this  closet  the 
removal  of  noxious  and  oii'ensive  matters  in  time  of  sickness,  and  of 
slop-buckets,  would  be  easy,  and,  if  properly  supplied  with  earth,  all 
effluvium  would  be  almost  immediately  checked ;  the  trouble  would  not 
be  greater  than  women  generally  undergo  at  present,  while  the  value  of  the 
manure  would  be  an  inducement  to  exertion.  A  closet  used  by  a  family 
of  six  persons  would  require  about  one  hundred  pounds  of  dried  earth 
per  week.  The  same  earth,  after  being  used,  kept  in  a  dry  place  for  two 
or  three  weeks,  will  be  periectly  inodorous,  and  may  be  used  again  four 
or  five  times,  with  the  same  deodorizing  effect,  the  product  increasing  in 
value. 

As  it  is  difficult,  in  the  present  stage  of  the  working  of  this  system, 
to  state  the  exact  money  value  of  the  manure  thus  manufactured,  a  fev 
instances  are  given  of  its  practical  application  to  the  garden  and  the 
field,  instead  of  a  scientific  analysis  of  its  comi)Osition.  In  a  half-acre 
garden  near  Erith,  for  twelve  or  fourteen  years  an  annual  application  of 
stable  manure  had  failed  to  produce  anything  like  a  crop.    Neither  peas, 
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oelexy^rhnbarby  or  parsnips  would  grow  at  all,  and  cabbages  were  dwarfed. 
At  last,  as  an  experiment,  stable  manure  was  abandoned,  and  earth  from 
a  closet  used.  The  first  sowing  of  peas  was  destroyed  by  a  too  liberal 
use.  Grown  wiser  by  experience,  the  gardener  used  less,  and  his  barren 
garden  was  changed  to  a  fruitful  field.  His  peas  grew  seven  feet  high. 
and  were  covert  with  pods;  and  his  cabbages  grew  so  finely  as  to 
attract  general  attention.  With  six  pounds  of  the  closet  earth  forty 
dozen  broccoli  and  savoys  were  planted  on  otherwise  unmanured  ground, 
and  no  plants  could  have  grown  finer.  It  was  also  applied  to  patches 
of  mangolds,  onions,  turnips,  &c.,  with  the  best  results. 

Observation  and  experiment  suggest  that  as  soon  as  the  earth  covers 
the  deposit  some  manurial  property  of  that  deposit  begins  to  impregnate 
it;  and  that  when  the  deposit  is  wholly  absorbed,  the  earth  has  in  fact 
digested  it,  or  reduced  it  to  a  form  or  state  in  which  it  can  afford  nourish- 
ment to  the  plant.  The  sooner,  therefore,  the  root  can  reach  it,  the 
better. 

The  economy  of  the  system  does  not  dei)end  solely  on  the  mx)ney  value 
of  the  manure  manufactured,  but  in  a  great  degree  on  dispensing  with 
the  large  outlay  which  the  water  system  of  sewerage  involves ;  an  instance 
is  given  of  a  school  in  England,  attended  by  three  hundred  scholars.  It 
co^  £70  to  connect  the  water-closet  with  the  sewers;  less  than  £20 
would  have  provided  them  with  self-acting  earth-closets.  In  many 
county  jails  it  costs  £50  a  year  to  keep  in  order  the  water-closets,  by 
which  the  manure  of  one  hundred  and  fifty  prisoners  is  wasted ;  apply 
the  earth  system,  the  repairs  of  which  would  not  be  £5  a  year,  and  £260 
would  be  annually  saved  to  the  county.  The  intelligent  master  of  the 
Kingswood  Beformatory,  containing  one  hundred  boys,  expressed  his 
conviction  that  he  would  be  able  to  make  £200  a  year  from  his  earth- 
closets,.and  at  the  same  time  prevent  abominations  in  the  way  of  ofTen- 
siveness  that  can  scarcely  be  told. 

Mr.  Moule  remarks,  in  concluding  his  essay,  that  if  one-fifth  of  the 
population  of  Great  Britain  were  to  adopt  and  thoroughly  carry  out  this 
system^  one  million  tons  of  manure,  equal  to  guano,  would  be  added 
every  year  to  its  fertilizers;  and  Mr.  Waring  quotes  the  assertion  of 
Liebig,  that  the  greatness  of  the  Eoman  empire  was  sapped  by  the 
GUHUXk  Maxima^  through  which  the  entire  sewage  of  Eome  was  washed 
into  the  Tiber.  Mr.  Waring  pertinently  adds,  that  "  the  yearly  decrease 
of  productive  i)ower  in  the  older  grain  regions  of  thef  West,  and  the 
increasing  demand  for  manure  in  the  Atlantic  States,  suf&dently  prove 
that  our  own  country  is  no  exception  to  the  rule  that  has  established  its 
sway  over  Europe.'' 

Since  this  important  discovery  has  been  introduced  to  the  American 
public,  experiments  made  with  the  earth-closet  commodes  at  the  Penn- 
sylvania Hospital  at  Philadelphia  have  been  so  entirely"  satisfactory 
as  to  induce  the  senior  surgeon  to  api)ly  dry,  sifted  earth  to  absorb  the 
stench  of  sickening  exudations  from  old  sores  and  offensive  wounds 
(which  the  best  ventilation  and  the  usual  disinfectants  could  not  miti- 
gate) with  surprising  success.  Not  only  was  the  offensive  odor  entirely 
overcome,  but  the  effect  on  the  character  of  the  wounds  was  astonish- 
ing; suppuration  was  reduced,  the  edges  of  the  wounds  lost  their 
inflamed  character,  their  intense  pain  was  relieved,  and  a  healthy  gran- 
ulation produced.  LIr.  Waring  thinks  it  not  too  much  to  hope  that  even 
the  pustules  of  smaU-pox  must  give  up  their  pain  and  offensiveness  at 
this  magic  touch  of  mother  earth ;  and  if  it  is  true  that  contagion  spreads 
from  its  exudations,  not  improbably  the  spread  of  this  loathsome  disease, 
as  well  as  cholera,  will  be  effectively  checked. 
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A  GUIDB  TO  THE  STUBY  OF  INSECTS,  AND  A  TREATISE  ON  THOSE  INJURIOUS  AND 

FiciAL  TO  Crops  :  For  the  use  of  Colleges,  Farra-Scliools,  and  AgriciiltHri8t«.  Bf 
A.  S.  Packard,  jr.,  M.  D..  with  upwards  of  Five  Hundred  Engmvings.  Part  I,  to  V. 
8vo.,  64  pages  each.    Salom,  Mass. :    Press  of  the  Essex  Institute.    1868. 

In  this  work  are  given  the  outlines  of  the  study  of  insects,  with  de- 
scriptions of  their  mode  of  growth  and  metamorphoses;  their  habits, 
and  the  best  methods  of  collecting,  preserving,  and  arranging  specimens 
in  the  cabinet;  with  descriptions  of  the  injurious  and  beneficial  insects; 
and  the  remedies  against  the  attacks  of  the  former.  It  is  written  in 
plain  language,  and  as  free  as  possible  from  technicalities.  It  describes 
and  figures  the  insect-enemies  to  wheat,  corn,  potatoes,  onions,  and  other 
garden  vegetables;  bees,  flowers,  ornamental  shade-trees  and  shrubs,  as 
well  as  all  the  fine  varieties  of  large  fruits  and  berries  now  cultivated. 
The  work  is  published*  every  two  or  three  months,  in  parts  of  64  i)age8, 
of  which  five  have  reached  us.  It  is  handsomely  printed,  and  wh^ 
completed  will  contain  upwards  of  five  hundred  illustrations. 

The  first  part  contains  an  account  of  insects  as  compared  with  their 
allies,  the  crustaceans  and  worms,  and  a  more  si)ecial  account  of  their 
structure,  how  they  walk,  fly,  breathe,  &c.,  and  reproduce  their  kind, 
and  the  anomalous  mode  of  the  reproduction  of  the  plant-lice,  the  ham- 
ble-bee,  and  the  gad-fly.  The  second  part  relates  to  the  geographical 
distribution,  the  geological  history  of  insects,  and  their  diseases.  Trith 
directions  for  collecting,  preserving,  and  arranging  them  in  the  caninet. 
The  third  part  is  devoted  to  the  H>Tnenoptera,  comprising  the  habits  of 
bees,  wasps,  ichneumon  flies,  saw-flies,  &c.  Parts  four  and  five  con- 
clude the  H^Tuenoptera,  and  commence  the  chapter  on  the  Lepidoptera, 
describing  the  butterflies  and  moth^,  with  their  transformations  into  the 
army  worms,  the  borers  in  fruit  trees,  grape  vines,  currant  bushes,  squash 
vines,  &c. 

From  the  parts  already  published,  the  reader  can  learn  what'  insects 
are  useful  or  injurious,  and  all  that  is  known  of  their  habits;  and  in  the 
volume,  when  completed,  the  habits  and  structure  of  the  honey-bee,  ant, 
saw-fly,  clothes-moth,  the  mosquito,  gad-flies,  wheat-midge,  house-fly,  flea, 
weevil,  grasshopper,  dragon-fly,  &c.,  will  be  described  in  i^opular  Ian- 
fnsLgej  so  that  sJl  may  become  acquainted  with  our  common  insects, 
mjurious  and  beneficial. 

American  Pish  Culture  :  Embracing  all  the  Details  of  Artificial  Breeding  and  Rear- 
ing of  Trout,  the  Culture  of  Salmon,  Shad,  and  other  Fishes.  By  Thadoeus  Noma, 
author  of  the  American  Anglers'  Book.  Illustrated.  12mo.,  304  pages.  Philadelphia: 
Porter  <&  Coates.    1868. 

Within  a  few  years  great  attention  has  been  paid  to  the  culture  of 
fish  in  Eui'ope,  where  food  is  becoming  a  question  of  vast  importance. 
The  French  government  has  fostered  this  business  chiefly  for  this  reason, 
and  to  such  purpose,  that  in  a  few  years  there  will  scarcely  be  an  acre 
of  barren  water  in  the  empire.  In  fact,  in  many  places  waste  waters, 
formerly  entirely  barren,  arc  becoming  more  product  ire  than  the  same 
area  of  cultivated  land.  The  fish  ponds  of  Dembes  extend  over  30,000 
acres.  Not  only  fish,  but  oysters,  crayfish,  and  other  crustaceae  are  being 
multiplied  by  this  new  science.  Experiments  are  even  being  made  on 
the  sea  coasts  to  propagate  and  rear  the  finer  kinds  of  turtles.  The 
results  of  this  liberal  and  judicious  policy  have  not  only  been  spread 
over  France,  but  have  reached  all  parts  of  ei^lightened  Europe,  and 
even  Australia;  and  our  own  country  is  resorting  to  it  with  the  hope  of 
arresting  the  gradual  extinction  of  valuable  fishes,  and  restoring  our 
failing  and  exhausted  rivers  to  their  former  finitftilness. 

The  New  England  States,  by  concerted  legislation,  have  established  a 
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joiii€  oommisdion  in  reference  to  the  artificial  propagation  of  fish,  and 
hope  to  restock  their  rivers  with  the  aristocratic  salmon  and  the  delicious 
shiid,  and  their  cool  clear  x>onds  and  brooks  with  the  spotted  trout  of 
rarest  beauty  and  most  delicate  flavor;  and  to  naturalize  the  turbot  and 
otiier  highly-prized  fish  of  Europe.  By  the  expenditure  of  a  few  thou- 
sand deUars^and  the  passage  and  rigid  enforcement  of  judicious  laws  for 
tbe  protection  ef  the  spawn  and  eggs  of  these  valuable  fish,  they  can  be 
produced  and  sold  cheaper  tiian  beef  in  our  markets.  Both  the  fresh 
and  iMLlt  water  species  readily  adapt  tiiemselves  to  new  localities. 
Pickerel  have  been  introduced  into  the  i)onds  of  Berkshire:  the  great 
pike  of  the  northern  lakes  have  been  transferred  to  the  Connectiout 
River ;  the  salt-water  smelt  lives  in  various  ponds  near  Boston,  and  in 
many  parts  of  Maine ;  and  the  tautog  within  a  few  years  has  found  a 
new  home  in  Massachusetts  Bay,  north  of  Cape  Cod. 

Mr.  Norris  has  given  an  interesting  account  of  the  measures  now 
being  taken  by  foreign  governments  and  by  our  State  legislatures,  as 
well  as  by  enterprising  individuals,  in  regard  to  fish  culture,  besides 
full  details  on  trout  breeding,  the  culture  of  the  salmon,  shad,  white 
fish,  black  bass,  rock  fish,  eels,  oysters,  &c.,  and  on  the  naturalization 
of  fishes  in  new  habitats.  His  chapter  on  the  last  subject  is  ftdl  of 
curious  facts. 

*^As  a  class,''  says  Mr.  Norris,  '<  formers  are  for  more  favorably 
situated  for  the  whole  routine  of  breeding  and  growing  trout  than  i>er- 
sons  of  any  other  occuimtion.  As  regards  the  first  requisite,  most  of 
them  have  springs  of  more  or  less  volume  and  of  the  proxier  temperature 
on  tlieir  premises,  and  generally  near  their  dwellings.  I^bor  with  them 
is  cheap,  and  much  can  be  done  at  different  seasons  of  the  year  without 
interfering  with  their  ordinary  farm  work,  or  hiring  extra  help.  The 
employment  of  horses,  carts,  wagons,  and  men,  which  they  keep  of 
necessi^  would  therefore  cause  no  expenditure,  and  fill  up  their  leisure 
time.  Tne  little  mechanism  necessary  could  oe  done  by  any  one  of 
them  having  an  eye  for  a  straight  line,  and  an  aptness  with  square, 
mallet,  chisel,  saw,  hammer,  and  jack-plane.  The  only  outlay  would  be 
for  lumber,  and  trout  or  spawn  to  commence  with.  Four  men,  with  a 
span  of  horses,  a  plow,  road-scraper,  shovels,  and  hoes,  would  excavate 
and  construct  ponds  of  saflicient  size,  if  the  ground  is  not  over  stony, 
in  less  than  ten  days.  If  a  farmer  has  no  mechanical  ddll,  a  country 
carpenter,  with  the  assistance  of  two  form  hands,  could  put  up  a  large 
hatching-house  in  a  week«  The  time  between  corn-planting  and  the  firat 
plowing  might  bo  put  in  to  advantage.  After  hay  and  oat  harvest 
another  turn  at  the  ponds  might  be  taken,  and  the  lull  after  the  crops 
were  in  would  suffice  to  finish  them.  Winter,  in  which  the  former  has 
little  to  do,  would  be  pleasantly  and  profitably  employed  in  attending 
to  the  hatching.  He  would  have  a  certain  supply  of  fish  food  iix)m 
curds,  and  an  occasional  one  from  the  animals  he  would  kill.  Using 
milk  does  not  rob  the  butter-jar  nor  the  pig-pen,  as  it  can  be  turned 
into  curd  iil'ter  skimming,  and  the  whey  can  go  to  the  slop  barrel.  This 
business  can  bo  made  as  much  of  an  accessory  to  farming  as  keeping 
bees  or  poultrj ,  and  with  no  more  labor.  Trout  are  much  less  mis 
chievous  than  the  latter;  they  do  not  invade  the  garden,  or  a  newly 
sown  or  i>lanted  field,  and  can  always  be  found  within  then*  circum- 
scribed bbimds.  *  ♦  ♦  I  deem  it  a  branch  of  industry  that  should 
claim  the  attention  of  oui^  national  government.  K  the  Department  of 
Agriculture  has  no  diseretionaiy  i>ower  to  foster  it,  special  legislation 
should  be  directed  to  it,  and  a|ipropriations  made  for  the  purpose  of 
experiments  and  its  promotion." 
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FmmNQ  IN  ABfERiCAN  WATERS.  By  Oenio  C.  8cott.  With  one  hundred  and  aerenty 
illnatrationB.    12mo.,  484  pages.    New  York :  Harper  &,  Brothers.    1869. 

The  anthor  of  the  work  says  that  his  experience  of  many  years  in  the 
practice  of  ^e  gentle  art  has  led  him  through  so  many  scenes  of  bcttoty 
and  lovdiness  that  his  book  has  been  written  and  iMnstrated,  that  i^ 
the  world  might  learn  the  enjoyments  of  angling.  The  recreations  of 
the  angler  in  America  are  portrayed  in  a  gemal  manner,  and  a  tribute 
paid  to  the  temperate  and  independent  dass  of  men  who  follow  for  a 
livelihood  the  hazardous  business  of  filing  on  the  broad  seas.  An  in- 
teresting chapter  is  given  on  the  general  habits  and  senses  of  fishes. 
That  they  possess  certain  senses,  intellectual  as  well  as  instinctive^  is 
evident ;  they  need  them  to  avoid  being  devoured,  and  to  aid  them  in 
capturing  other  fishes,  their  life  being  mainly  spent  in  efforts  to  eat,  and 
to  prevent  themselves  from  being  eaten ;  the  form  of  the  eyes  of  nearly 
all  fishes  being  convex,  proves  them  to  be  near-sighted ;  and  thougti 
they  quickly  detect  the  slightest  motion,  they  lack  the  power  to  discrim- 
inate form ;  the  fact  that  peculiarly  scented  baits  attract  fiah  proves 
that  they  have  the  sense  of  smell;  and  that  they  possess  the  faculty  of 
hearing  is  evident  from  the  anatomical  structure  of  the  head,  and  the 
fEtct  that  in  small  ponds  and  preserves  they  are  often  called  to  the  shores 
by  a  whistle  or  a  bell.  Their  fecundity  is  almost  incredible,  and  the 
voracity  of  some  of  them  most  rapacious;  a  shark  has  beea  known  to 
seek  for  prey  some  time  after  being  split  open  and  entirely  eviscerated; 
he  evinces  no  mercy  for  any  living  thing  that  inhabits  the  waters. 

Hie  various  coast  and  fresh-water  fishes  are  described  and  iUustraied, 
with  their  haunts  and  associations.  The  comn\ercial  fisheries  are  next 
taken  up,  and  the  character  and  extent  of  the  lake  and  the  coastwise 
fisheries  shown ;  the  value  of  the  mackerel  caught  and  cured  in  Massa- 
chusetts and  Maine  for  the  last  four  years  has  averaged  over  $6,000,000 
per  annum;  their  cured  cod-fish,  smoked  salmon,  and  halibut  are  known 
in  most  of  the  markets  of  the  civilized  world^^ma  sell  for  over  $4,000,000 
annually.  In  Ghesap^eake  Bay  1,600  vessels  and  6,000  men  are  annuidly 
employed  in  the  oyster  business,  and  it  is  estimated  that  50,000,000 
bu^els  of  this  delicious  bivalve  are  taken  annuaUy  on  the  coast  from 
Massachusetts  to  Virginia. 

A  very  fhll  account,  comprising  nearly  100  pages,  is  given  of  ancient 
and  modem  fish  culture,  with  ample  details  for  the  artificial  propaga- 
tion of  the  trout,  salmon,  and  other  fish.  The  work  closes  with  an  ab- 
stract of  ttte  laws  of  New  York  and  the  Dominion  of  Canada  for  the 
protection  of  fish,  game,  and  insectivorous  birds. 

Thx  Amsrican  Stud  Book  :  Comprising  ftill  Pedigrees  of  oU  the  imported  tborou^ 
bred  Stallions  and  liares,  with  their  produce,  inclading  the  Arabs,  Barbs,  and  Sbw- 
ish  Horses,  from  the  earliest  account  of  racing  in  America  to  the  end  of  the  jsar  lw7 ; 
also,  aU  the  native  mares  and  their  produce,  alphabeticaUv  arranged :  and  pedigrees 
of  all  the  native  stallions  whose  dams  have  no  nahies,  with  a  ftdl  and  copious  &dex 
to  the  Produce  of  the  Mares.  By  S.  D.  Bruce,  editor  of  the  Turf^  Field,  and  Finn. 
8vo.,  649  pages.  ^  Chicago :  E.  B.  Myers  &>  Co.    1868. 

It  is  no  very  easy  task  to  determine  correctly  the  pedigrees  of  the 
blood-horses  of  America.  Mr.  Bruce  has  spent  twenty  years  in  gather- 
ing and  arranging  facts  on  the  subject,  from  public  and  private  records, 
and  has  sought  to  bring  to  light  what  was  obscure,  and  to  prove  pedi- 
greies  hitherto  received  with  doubt,  and  seems  to  have  possessed  great 
fEu^ilities  and  a  laudable  zeal  on  the  subject.  He  says  that,  ^'bom  aod 
reared  in  a  section  of  country  the  most  famous  for  its  horses;  thrown  in 
daily  contact  with  the  most  enthusiastic  breeders  of  thorough-breds: 
raising,  training,  and  running  them  himself,  his  knowledge  of  the  Uooa 
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horse  gave  him  confidence  to  pursue  this  study,  and  to  publish  the  re- 
sult of  his  labor  with  the  utmost  reliance  on  its  general  correctness. 

^^  The  detailed  history  of  our  horses  is  shrouded  in  so  much  obscurity 
that  frequent  attempts  have  been  made  to  compile  an  American  Stud 
Book,  but  each  time  the  enterprise  has  been  abandoned  in  despair.  To 
searcn  out  the  hidden  roots  or  branches  from  the  parent  stems,  to  brush 
away  the  obscuring  clouds,  to  drag  the  lost  members  of  the  ancestral 
tree  firom  the  mire  to  which  carelessness  had  consigned  them,  to  restore 
every  root  and  branch  of  this  ancestral  tree,  to  eradicate  long-accepted 
error,  and  to  harmonize  £a*ct  with  fact,  is  the  tedious  work  of  years;  and 
such  has  been  the  labor  of  the  life  of  him  who  now  gives  this  the  first 
volume  of  the  American  Stud  Book  to  the  world.  None  but  tiiose  who 
have  inquired  into  the  loose,  obscure  records  of  the  past,  have  any  idea 
of  what  a  herculean  task  it  has  been.'' 

The  result  of -Mr.  Bruce's  labors  is  an  immense  accumulation  of  facts 
from  the  private  records  of  nearly  every  breeder  of  importance,  from 
files  of  anti-revolutionary  newspapers,  and  from  an  extensive  corre- 
spondence. The  work  is  arranged  on  the  plan  of  the  English  Stud  Book ; 
it  is  handsomely  printed,  in  a  stately  octavo,  and  illustrated  with  twenty 
fine  engravings  of  celebrated  horses. 

Thk  TpoTTiNQ  Horse  of  America  :  How  to  train  and  drive  him,  with  Reminifioenoet 
of  the  Trotting  Tnif.  By  Hiram  Woodmff.  Edited  by  Charles  J.  Foster,  of  Wilkea^ 
Spirit  of  the  Times,  including  an  Introductory  Notice  by  George  Wilkes,  and  a  Bio- 
granhioal  Sketch  by  the  editor.     12mo.,  412  pages.    New  York :  J.  B.  Ford  6l  Ca 

This  book  is  prefaced  by  appreciative  sketches  of  the  author  by  Mr. 
Wilkes  and  Mr.  Foster.  Mr.  Woodruff  ^^  belonged  to  a  family  of  horse- 
men," his  fia.ther  and  brother  bein^  famous  as  trainers  of  horses ;  and  has 
been  distinguished  for  his  success  m  training  and  developing  ViiQ  best  trot- 
ting horses  of  America.  TSi.  Wilkes  ascribes  to  him  ^^  the  development  ot 
the  American  trotter  to  its  present  marvelous  pre-eminence  over  all  other 
breeds  of  horses  used  for  harness  and  road  purposes."  ^'  Those  who  know 
the  history  of  txotting  in  this  country,  and  who  recall  to  mind  the  aver- 
age speed  of  the  first  hamefe-horse,  when  Mr.  Woodruff  identified  him- 
sdf  with  its  advancement,  will  not  hesitate  to  say  that  he  doubled  the 
value  of  the  original  element  on  which  he  worked,  and  at  the  end  of  a 
few  years  gave  a  great  animal  to  the  country  in  place  of  what  had  been 
only  a  good  animal  before." 

The  memoir  is  followed  by  practical  directions  on  rearing  colts,  the 
characteristics  of  different  breeds,  and  their  management  and  develop- 
ment as  trotters ;  ^th  sketches,  reminiscences,  and  gossip  connected 
with  the  principsJ  races  that  have  taken  place  in  the  United  States  in 
the  last  half  century. 

Horse  PoBTRArruRB :  Embracing  Breeding,  Bearing,  and  Training  Trotters,  with  their 
management  in  the  Stable  ana  on  the  Track,  and  Preparation  for  Races ;  inclnding 
Histories  of  the  Horse  and  Horsemen,  with  an  Appendix,  containing  the  pcffformanocs 
of  Dexter,  and  a  Portrait  by  Scott.    By  Joseph  Cairn  Simpson.    12mo.,  458  pages. 

New  York:  Townsend  &  Adams.     1868. 

The  subject-matter  of  this  book  is  well  described  in  its  ample  title- 
page.  It  is  filled  with  details  in  regard  to  the  breeding,  breaking,  and 
management  of  trotting  horses;  their  preparation  for  the  race-course, 
the  i^digrees  of  famous  racers,  suggestions  on  the  construction  ot 
stables,  the  proper  style  of  bits,  &c.   Though  rather  diffuse  in  style,  and 
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treating  incidentally  of  many  other  snbjects  tban  borse^,  the  work 
abounds  with  acceptable  information  to  those  particularly  interested  in 
fiost  trotters. 

Ito  Muui :  A  Treatise  on  the  Breeding,  Training,  and  Usee  to  which  he  may  be  put 
By  Harvey  Riley,  superintendent  of  the  govenuuent  oorral,  Washington,  D.  C.  ISbq. 
107  pages.    Kew  York :  Dick  &  l^Hugerald.     1866. 

<^The  mule,  although  the  humblest  member  of  the  horse  family,  has 
been  a  useful  friend  of  man,  and  has  served  him  faithfully  in  war  aod 
peace.  If  he  could  tell  man  what  he  most  needs,  it  would  be,  kind  treat- 
ment.'' Mr.  Riley  has  given  the  public  a  short  treatise  on  the  breeding, 
care,  and  management  of  these  animals,  the  lesult  of  thirty  years' expe^ 
.rience  in  their  use.  As  humanity,  as  well  as  economy,  ^vill  be  best 
served  by  kindness,  he  has  made  a  strong  plea  for  their  more  sensible 
and  judicious  treatment,  comprising  remarks  on  their  breeding  and 
raising ;  how  colts  shouhi  be  handled,  broke,  and  harnessed ;  the  vaioe 
of  kind  treatment ;  the  color  and  i>eculiarities  of  mules ;  bow  they  should 
be  packed ;  their  physical  conatruction  ;  their  diseases  and  proper  treat- 
ment. 

In  breaking  the  mule,  patience  is  the  great  essential.  "  Take  bold  ot 
him  gently,  and  talk  to  him  kmdly.  Dou^t  spring  at  him;  don't  yell  at 
him ;  don't  jerk  him ;  don't  strike  him  with  a  club ;  don't  get  excited  at  bis 
jumping  and  kicking ;  approach  and  handle  him  the  same  as  you  would 
ao  animal  already  broken,  and  through  kindness  you  wiU,  in  less  than  a 
week,  have  your  mule  more  tractable,  better  broken,  and  kinder,  than 
yoQ  would  in  a  month  had  you  used  the  whip;  but  muJes,  with  very  few 
exceptions,  are  bom  kickers.  Breed  them  as  you  will,  the  moment  they 
are  able  to  stand  up  and  you  put  your  hand  on  them  they  will  kicL  It 
iS|  indeed,  their  natural  means  of  defense,  and  they  resort  to  it  by 
instinct  In  commencing  to  break  them,  then,  kicking  is  the  first  th^g 
to  guard  against  and  overcome.  Careful  study  of  the  animal's  nature 
and  long  exiierience  with  him,  have  taught  me  that  in  breaking  the 
mule  wbipping  and  harsh  treatment  almost  invariably  make  him  i 
worse  kicker.  They  certainly  make  him  moi*e  timid  and  afVaid  of  yoa; 
and  just  so  long  as  you  fight  a  young  mule  and  keep  him  afraid  of  yoa, 
just  so  long  will  vou  be  in  danger  of  his  kicking  you.  He  must  be  coo- 
vince<l,  through  kindness,  that  you  are  not  going  to  hurt  or  punish  him; 
and  the  sooner  you  do  this  the  sooner  you  ai*e  out  of  danger  from  bis 
feet." 

Mr.  Biley  was  in  command  of  one  of  the  army  corrals  at  Washington 
dnrinff  the  rt^bellion,  and  many  thousands  of  mules  were  smniialiy 
passed  under  his  inspeetion ;  this  gave  him  frequent  opportunities  for 
ascertaining  the  best  color  of  the  animal,  many  consideriug  this  a  point 
of  importance ;  but,  with  the  exception  of  the  cream  colored,  he  thinks 
this  no  criterion.  Mules  of  cream  color  are  apt  to  be  soft;  they  lack 
strength  and  can  stand  but  little  hardship,  particularly  those  that  have 
a  white  skin  :  iron  grays  are  considered  hanly;  ^^  avoid  spotted  or  dap- 
ple mules ;  tney  are  the  very  poorest  animals  3'ou  can  get :  they  cannot 
stand  hard  work,  and  when  once  they  get  diseased  and  begin  to  loee 
strength  there  is  no  saving  them  ;  they  have  generally  bad  eyes,  and  in 
the  heat  and  dust  of  summer  many  of  them  go  blind,"  snow  white 
mules  are  about  as  useless.  In  selecting  mules,  look  well  to  the  age, 
form,  height,  size  of  bone  and  muscle,  and  disposition.  Get  these 
right,  and  you  will  have  a  good  animal ;  mare  mules  are  more  safe  and 
trusty  under  the  saddle,  and  are  better  than  a  horse  mule  for  team  pur- 
poses.   Mules  are  not  so  apt  to  get  Mghtened,  lose  their  senses^  and 
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nm  away,  as  is  the  (jase  with  horses.  A  horse  that  has  once  run  away 
is  never  safe  afterward  j  but  bring  a  mule  back  in  such  a  case,  and 
generally  he  will  not  do  it  again ;  his  sluggish  nature  does  not  incline 
him  to  such  tricks.  As  a  general  thing,  mules  are  not  so  well  adapted 
for  use  in  stages,  omnibuses,  and  city  railroads  as  horses,  mainly  be- 
cause those  having  charge  of  them  la<;k  experience  in  their  manage- 
ment. But  they  will  do  good  service  on  the  prairies  snpplying  our 
army,  towing  canal-boats,  and  hauling  cars  inside  of  mines,  where  they 
can  jog  along  and  take  their  own  tune  patiently.  Such  employment 
soon  breaks  down  the  spiiit  of  a  horse  and  renders  him  useless. 

Mr.  EUey  closes  his  book  with  a  chapter  on  the  diseases  of  mules, 
(which  are  not  materially  different  from  those  of  horses,)  with  their 
proper  remedies  and  modes  of  treatment. 

Thb  Dkbases  of  Sheep  ExplaiKEd  axd  Described  :  With  proi)©r  Remedies  to  pf©- 
vetit  Mid  ctufe  the  Bamo.  By  Heni^  Clok,  V.  S.  12mo.,  146  pages.  PhUadelpnia : 
CUuLtoB,  Bemsen  A.  Haffelfinger.  186d» 

Mr.  Olok  is  a  graduate  of  the  royal  college  at  Berlin,  Prussia,  and  was 
veterinary  surgeon-in -chief  of  the  United  States  army  during  the  late 
rebellion.  He  gives  a  description  of  all  the  important  diseases  of  sheep, 
external  and  internal,  and  of  their  treatment  and  prevention.  Most  of 
the  diseases  he  has  ooserved  and  treated  himself,  and  their  description 
and  tlie  directions  for  their  cure  and  prevention  are  based  substantiaUy 
on  his  own  observation.  A  few  pages  at  the  close  of  the  book  are  de- 
voted to  some  of  the  worst  diseases  of  cattle,  including  the  pleuro-pneu- 
monia,  or  rinderi)est,  ascribing  its  sjwntaneous  formation  to  several  very 
different  causes,  as  the  unfavorable  influence  of  the  atmosphere,  espe- 
cially during  the  spring,  mostly  in  changeable,  cold,  and  damp  weather, 
when  the  animals  take  cold;  to  permanent  feeding  with  artificial  food ; 
to  spoiled  food,  such  as  sour,  moldy^  musty  hay,  rotten  roots  or  bulbsj 
to  drinking  unclean  water ;  to  keepmg  them  without  exercise  or  motion, 
especially  m  overcrowded  stables ;  to  careless  attendance  to  th^  animal, 
and  want  of  cleaning  the  stables :  to  the  importation  of  untanned  hides. 
&c.;  to  cattle  imported  from  otner  countries,  particularly  in  times  or 
war ;  and  to  low  pastures  with  marshy  bottoms. 

That  destructive  disease,  the  sheep-pox,  and  the  troublesome  malig- 
nant foot  rot,  formerly  so  ruinous,  are  fully  discussed.  The  former 
disease  may  appear  at  any  season,  like  the  human  small-pox,  and  inde- 
pendently of  all  exterior  influences  or  of  the  individual  constitution  of 
the  animal,  attacking  young  as  well  as  old,  healthy  as  well  as  sick  ani- 
mals. Its  devastations  have  been  enormous :  out  of  8,000,000  of  sheep 
in  Hungary,  160,000  are  said  to  have  been  d.estroyed  in  one  year ;  and 
it  was  officially  reported  that  the  loss  amongst  herds  in  Austria,  aggre- 
gating about  16,000,000  of  sheep,  was  not  less  than  400,000  per  annum. 
This  official  report  was  made  before  vaccination  for  sheep-pox  had  been 
introduced.  After  these  enormous  losses,  this  remedy  was  thought  of; 
and  since  its  introduction  sheep-x>ox  has  ceased  to  be  a  perpetual  plague 
to  whole  countries,  and  only  occurs  amongst  single  herds  or  in  limited 
districts. 

The  malignant  foot  rot  formerly  occasioned  great  loss  among  the 
best  Spanish  Merinoes,  with  which  the  disease  was  most  common,  but 
less  so  with  half-breeds,  and  least  with  common  sheep ;  the  more  com- 
mon kinds  being  less  liable,  because  their  wool,  skin,  and  hoofs  are  of 
coarser  texture ;  while  the  delicate  frame  of  the  Merino  is  not  so  well 
fitted  to  resist  the  disease.  Wet  summers,  or  other  causes  which  tend 
to  soften  the  claws,  as  heat  and  moisture  combined,  or  when  Bhee\>  o^^i^si^ 
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closely  together  on  warm  dung  in  a  stable,  facilitate  the  spread  of  the 
disease,  the  seat  of  which  is  in  the  capsule  of  the  *claw.  In  its  milder 
form  it  aifects  only  the  parts  above  the  capsule  of  the  hoof,  seldom  atr 
tacking  the  latter.  Numerous  remedies  are  applied  to  the  extirpatioD 
of  this  disease,  including  the  application  of  different  acids  and  caustics; 
but  although  such  sometimes  effect  a  cure,  they  generally  retard  it,  are 
expensive,  painful,  and  difficult  to  apply.  The  proper  mode  of  treat- 
ment is  to  cut  out  with  a  sharp  narrow  knife  all  the  loose  horn  which  is 
separated  from  the  hoof  and  is  suffused  with  matter ;  the  object  being 
to  lay  bare  the  diseased  suppurating  substances,  and  to  destroy  the 
infectious  matter  on  them ;  for  this  purpose  chloride  of  lime  is  the  mof^ 
rapid  and  efficacious  of  all  remedies.  It  should  be  applied  to  the  dis- 
eased surfaces,  the  cleft  filled  with  tow,  and  a  bandage  applied  to  pro- 
tect the  hoof  from  dangerous  external  irritation.  The  diseased  hoofe 
should  be  inspected  daily,  covered  with  chloride  of  lime,  and  bandaged 
anew  if  necessary.  If  a  diseased  spot  is  discovered  which  escaped  no- 
tice before,  a  portion  of  the  newly -formed  hoof  must  be  again  removed 
with  a  knife.  Two  or  three  amplications  are  generally  sufficient  for  a 
cure.  The  pain  and  lameness  soon  disappear ;  Uie  skin  becomes  thicker 
and  more  compact,  everyday  forming  the  new  horn.  The  foot  rot  being 
a  purely  local  disease,  general  treatment  and  internal  remedies  are 
wholly  useless,  (rood  and  copious  food  and  occasionally  salt  lieka, 
mixed  with  wormwood,  tar,  or  oil  of  turpentine,  are  recommended. 
When  the  lameness  has  disappeared  and  a  firm  horn  been  renewed, 
the  sheep  can  be  returned  to  the  healthy  flock,  after  being  made  to  walk 
through  chloride  of  lime  water,  say  by  filling  a  long  trough  with  cold 
water,  into  which  a  pound  of  chloride  of  lime  is  poured  for  every  pail  of 
water,  and  fenced  in  at  the  sides  by  a  hurdle.  Any  virus  clinging  to 
the  hoof  is  thus  destroyed. 

Veterinary  science  has  probably  made  greater  progress,  iu  botli  theon 
and  practice,  in  the  last  thirty  years,  than  iu  all  preceding  time.  Ur. 
Glok  describes  the  causes  and  remedies  of  the  various  diseases  peculiar 
to  sheep  in  a  style  intelligible  to  nonprofessional  readers,  and  closer 
witJi  advice  to  sdl  fsirmers  and  cattle  owners,  ^^  to  help  themselves  when 
possible,  and  employ  a  veterinarian  in  other  cases." 
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Npw  8yst«ni  of  Boe-Keeping;  with  improved  Methoda 
of  Artificial  Swarmin  e.  8 vo 

The  Agrionltnral  Reader :  For  Schoola.  12mo 

Memofr  on  the  Cnltiration  of  the  Grape.  ISmo 

Methoda  of  Stady  in  Katnral  Hiatory.  18mo 

Monograph  on  the  Bata  of  North  AmArica.  8vo 

Practical  Treatise  on  the  Culture  of  the  Grape.  12mo . 

Victoria  Regia,  coltore  of  the  Great  American 
Water  Lily,  folio 

The  American  Herd  Book.  8  vola.,  8ro 

Addreas  before  the  United  Statea  Agricnltnral  So- 
ciety. 8va 

Rural  Architeotore :  ninatrated.  12mo 

American  Cattle :  their  History,  Breeding,  dtc  12mo. 

niustrated  Catalogue  of  Agricultural  ImplementB. 
8vo...... 


Domeatio   Animals ;  their  History,  Breeding,  Sec. 

ISmo 

The  American  Farm  Book :  niustrated.  15hno 

American  Agricultural  Annual  for  1868.  13mo 

American  Bird  Fancier :  How  to  raiae  Birds  of  all 

varieties.  13mo. 

The  American  Fruit  Book :  Directiona  for  raising 

the  best  varietiea  of  Fruit  18mo 

The  American  Farmer's  Cyclopfiedia  of  everythin>; 
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The  American  Farmer's  Kew  and  Universal  Hand- 
book. 8vo 

The  American  Fowl  Breeder.  18mo 
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3  vols.  8vo 
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American  Villa  Architecture :  How  to  build  in  the 

Country. 
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The  Art  of  preserving  Animal  and  vegetable  Sub- 
atancea.  ISono 

Treatise  on  Agriculture ;  with  Notes  by  Jesse  Bael. 
l2mo 

The  Birds  of  Amerioa,  from  Original  Drawings.  4 
vols,  folio 

Ornithological  Biography  of  the  Birds  of  the  United 
States.  Bvols.,  8vo 

The  Birds  of  America ;  with  a  Description  and  Com- 
plete ninstration  of  each.  7  vola..  8vo 

Viviparous  Quadrupeds  of  Korth  America.  3  vols., 
8vo. 


The  Quadrupeds  of  Korth  America.  3  vols.,  8vo. 

The  Mammals  of  North  America.  4to 

Practical  and  Scientific  Fruit  Culture.  13me . . . 
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New  York, 
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Boston, 

New  York, 


London, 

Now  York, 

New  York, 
Boston, 

New  York, 
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1824. 
1««. 
1863. 
1864. 
1853. 

1854. 
18464iti. 

1849. 
1893. 

1868. 

1850. 
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1868. 
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Philadelphia, 
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New  York, 
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Boston, 


1857. 
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1775. 
1853. 

18S3. 

1799. 

1812. 
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1844. 

1846-53. 
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Beran,  Edward...... 

Bigelow,  Jacob 

Do 

Bigelow^  Dr 

BiuDs,  John  A. 
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Agricoltoral  Tour  in  the  United  States  and  Canada. 

TSmo 

The  Farmer's  Own  Book  of  Receipto.  16mo 

The  Game  Fish  of  the  Northern  States  and  Canada. 

I2rao 

Treatise  on  the  Fmlt  Garden :  Planting,  Proning, 

Tending,  and  Gathering.  12mo 

Gmino  as  a  Manure ;  its  History  and  Economy.  &vo. 

The  Flora  of  North  America.  3  vols.,  4to 

A  Description  of  the  Indicenous  and  Natural  Plants 

within  ten  miles  of  Philadelphia.  2  rola.,  12mo 

Thtvels  throngb  Pennsylvania  to  Canada :  Observa' 

tioDsoii  the  InbaUtants,  Climate,  S(^,  Productiona, 

&C y. 

Travels  throoffh  the  Carolinas,  Florida,  and  Georgia : 

Describing  taeir  Natural  Productimts.  8to 

Southern  Agriculture:    Essays  on  the  Culture  of 

Cora,  Tobocoo,  Wheat,  4ko.  l9mo. 

Essays  on  Practical  Agriculture.  ISmo 

The  JJoUny  of  the  United  States  north  of  Vlrcinia; 

a  description  of  Flowering  and  Fern-like  planta. 

12mo 

The  Family  Receipt  Book.  6to 

Fruits,  Flowers,  and  Farming.  12mo 

The  Amerioan  Poulterer's  Companion :  Hlnstrated. 

12mo 

The  Rabbit  Fancier:  The  Breeding,  Rearing,  ^d 

Diseases  of  Rabbits.  12mo. 

A  Statistical  View  of  the  number  of  Sheep  in  New 

England,  New  York,  Peeneylvania,  ana  some  of 

the  western  States.  tSmo. 

The  Vine  Dresser's  Manual,  Tbsoretioal  and  Practl- 

caL  8vo 

Treatise  OB  the  Hooey  Bee.  8to..i 

Amerioan  Medical  B<Aanv:  Illustrated.  3  ▼ols.,  8to. 

The  Plantsof  Boston  and  vicinity.  12roo 

Catalogue  of  the  Medicinal  PlaaU  of  Ohio.  8to 

Treatise  on  Proetioal  Farming.  8va 

Treatise  on  Sheep ;  with  a  C&pter  on  Wool.  S4mo. 

Agriculture  for  oehoola.  ISmo. .' 

Familv  Text  Book  for  the  Country,  or  tlie  Farmer 

at  Home.  ISmo -... 

The  Farm  and  Fireside:    Half-hour  Sketches  of 

Country  Life.  12mo 

The  Western  Farmer's  Rural  Companion.  8vo 

Climatology  of  the  United  States.  9fo. 

The  Agrfottlture,  Mineralogy,  4te.,  of  Tennessee. 

16mo 

The  Agriculture,  Natural  History,  and  Industry  of 

Kennebec  County,  Maine.  8vo. 

Method  of  making  Various  mannres.  Idmo. 

Natural  History  of  the  Birds  of  the  United  Statea, 

not  given  by  Wilson ;  with  Illustratiana.  4  vols., 

folia ;, 

Comparative  View  of  tlie  Crops  of  England  and 

Maryland.  8vo 

Sketches  of  a  Rotation  of  dope  and  other  Rural  Mat- 
ters. 8vo 

Treatise  on  Country  Habitationa.  6vo 

Essays  and  Notes  on  Ameriean  Hnabandry  and  Ru- 
ral AflEairs.  8vo 

Treatise  on  the  Culture  of  Hemp.  8vo. 

Queries  on  the  Nature  and  Prineiplee  of  Vegetation. 

8vo 

Travels  in  Louisiana;  its  Planta  and  Natural  Hie- 

tory.  9  vola^Svo 

The  Poultry  Yard  as  it  should  be.  12mo 

The  Flower  Garden;  describing  the  Management 

of  Ornamental  Plants.  13mo 

Vinevard  Culture ;  with  numerous  Notes  and  Adap- 

tationato  Amerioan  Cultnze,  by  J.  A.  Waiter. 

12mo 

The  Natural  History  of  Nofth  Carolina.  8yo 

The  Complete  Florist's  Guide.  18mo 

The  Kitchen  Gardener's  Instructor.  13mo 

The  Young;  Gardener's  Assistant.  ISmo 

The  Fmit  Cultivator's  ManuaL  19mo 

The  American  Gardener's  Assistant :  Revised  by  8. 

Edwards  Todd.  IVmo 

Single  Stem,  Dwarf,  and  Renewal  system  of  Grape 

Cnitnre.  lOmo 
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Pliilade^ihia,  10!* 

Philadelphia,  109. 

Augusta,  ua> 

New  York,  MW- 

Philadelphia,  ISSA 

Philadelphia,  llH 

PUladelphia,  1^- 


Fniiadeipma,  i*"* 
[Philadelphia,]   VS^ 

Philadelphia,  110- 

[Philadefphia,]  110 

[Philadelphia,]  100- 

LondoB,  '  1^^ 

New  York. 

New  York,  M«- 

Cincinnati,  ^' 
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Butler,  J 
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Cateeby,  l£ark 

Do 

Cbapio,  L.D 
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Cdke,  M.B. 
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Bamarba  on  Bntomolagy.  in  lafineinoe  to  Agricol- 
ture.  dvo 

Blementa  of  Omlthoktgy,  and  Introduction  to  ite 
study .  8vo 

The  Complete  Herballnt.  13mo 

Sylva  Americana:  A  Treatise  on  the  Foreet  Trees 
of  the  United  Sutes:  lUastrated.  8vo 

The  Trees  of  America.  scientiAcally  and  popularly 
described:  Illastratea.  8vo 

American  Ponltrv  Yard.  13mo 

The  American  Bmi  Fancier.  19mo 

The  American  Mock  Manual :  On  tke  Katore  of  the 
leading  Principles  of  Agrioaltiuip.  ISmo 

Memoir  on  Indian  Com :  To  whiek  it  added  **  Bar- 
low's Hasty  Pudding" 

Ssaav  on  Hair  and  Wool .  Breeding  Sheep,  4co.  4to. 

An  EiMav  on  Indian  Com.  8vo   

Cultivation  of  the  OmpOi  wiUt  an  Appendix  con- 
taining N.  Liiugworth's  Direetiona  for  GnltiTating 
the  Strnwbtjrry.  19uio ^ : 

The  Fanner's  Compaaieii!  Baeaya  on  American 
HnslMUiiirv  ^  with  Ueeful  Tablea.  19mo.  

The  Parmer  s  Instructor :  Essays  and  Hints  on  the 
Management  of  tke  Farm  and  Qardea.  S  vols., 
ISmo 

The  FaraUy  Kitohen  Garden.  ISmo 

The  Culture  of  the  Booa :  Deacribiug  the  Beat  Tar 
rietiea  8vo. 

The  Americas  Flower  Garden  Directory.  12mo 

Papers  en  Yankee  Farming:  From  the  American 
Agriculturist.  ISuo 

Grapes  and  Winet  A  Viait  to  Franea  and  Spain. 
19iuu •• 

The  neM  and  Garden  Yagetablea  of  Amatloa.  8to.. 

History  of  the  Hen  FOTcr.  Mmk 

Gmpesand  Wine.  ISao ^ 

Trvatlaa  on  Breeding,  Croeatnc,  and  Training  Dogs, 
litauo 

The  Farmer's  Manual:  A  plain  Treatiae  on  Hua- 
bandry.  18mo 

Prairie  Farming  Id  Anmrlca ;  with  Kelea  on  Can- 
ada and  the  Indted  Statea.  Iteko 

Manual  of  fielantiile  and   Practical  Agriculture. 
ISmo 

Treatise  on  Grape-Cultare 

Harmony  of  the  Agricultural,  Mannjaeturing,  and 
Comaieroial  Intereale.  8to 

niustrationa  of  Medical  Botany.  STola..  4to 

Treatise  on  the  Various  Forma  of  the  Roots  of 
Flowera , 

SyiNipais  of  North  American  Omitbolocy.  8to 

Katural  Historv  of  Carolina,  Fkrida.  and  the  Baha- 
mas. 2  vols.,  rolio 

The  Treee  and  Shrubs  of  North  America  adapted  to 
the  Climate  of  BugUnd.  4to 

The  VM{eUble  Kingdom;  or  Hand-Book  of  Plants 
and  Fruits.  16mo 

The  Prairie  Fruit  Cnltorist:  For  tha  Northwest, 
lemo 

Present  CeBdiUon  of  Acricnltnre,  at  Home  and 
Abroad.  8to 

Culture  of  the  Sugar  Beet  Uhno 

The  Cold  Grapery  i  m  Haw  ta  grow  Grapes  under 
Glass.  19mo 

The  Grane-Grower'a  Guide.  19mo 

The  Agncultaral  Interests  of  Canada.  19mo 

The  Geology  of  the  West  and  Sonthwasi.  8to. 

Cotton  U  iting ;  iu  Belationa  to  Agrienltura  and 
Commerce.  I3nw 

The  Chemistry  of  Agriculture.  Nmo 

Treatise  on  the  Colture  of  the  Sogar  Beet  ttmo 

The  Amateur's  CI  aide  and  Flower  Gartlen  Directory. 

Treatieu  on  the  Mulberry  Tree  and  Silk  Worm.  ISmo. 

Ajp-icultural  Queries  ;  |  to  the  Farmers  of  Maine.  ]  dvo . 

The  Diseases  of  Sheep ;  Cattle  Epidemics.  13mo..... 

Remarks  on  the  Larvmof  the  Heaiian  Fly.  Itmo — 

Manual  on  the  Culture  of  the  Mulberry  and  SUk 
Worm.  19rao ^ 

A  Year's  Reeidanee  in  the  UnHad  Statea.  Iftao 

The  Amertoan  Complete  Gardener,  litano 

Tteatite  onDomeatio  Poultry.  18ma 


Place  and  date  of 
pobUeation. 


Philadelphia,  ISSL 

Boston.  1847. 

Jersey  City,  18fl7. 

Boston,  18311. 

New  York,  1846. 

New  York,  1850. 

New  York,  1851. 

New  York,  1881. 

New  York,  1858. 

Philadelphia,  1853. 

Philadelphia,  1837. 


Cincinnati,  1851. 

Boaton,  108. 


Bost<m,  1848. 

New  York,  1858. 

Philadelphia,  1844. 

Philadelphia,  1851. 

New  York,  1868. 


New  York, 
Boston, 
Boeton, 
New  York. 


1848. 
1864. 
1855. 

1848. 

18B6. 


New  York, 
WeathersiieldfCtntl. 
New  York, 


PhiUdelphki. 
Augusta,  On., 

New  York, 

Philadelphia, 

Baltimore, 
Philadelphia, 


1847. 


London, 


1754. 

173S. 

1843. 

1850. 

1896. 
1840. 

18S3. 
18S6. 
18S1. 


New  York, 

Chicago, 

Albany, 
Boaton, 

New  York, 
New  York, 
Montreal, 
RoasTllle,  Ohio,  1848. 

Cincinnati,  1855. 

Northampton,Ma.,'37. 
Waahinetou,  1856. 
I^hiladelphia,  ISA 
[Purtland,]  1887. 

Phihulelphia,  1808. 
Philadelplida,      1814. 


Boeton, 
New  York, 
New  York, 
New  York. 


1833. 

ma. 
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Comstock,  John  L. 
Comstock,  T.  G. . . 
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Conger,  H.  R 

Copeland,  R.  M 

Coult4ui,  HarUnd. . 
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Conltaa,  Harriet 
Coxe,  William... 


Crerecoeor,  J.  H.  St.  John  de 
Craire,  T.  F. 


Cnatis,  G.  W.  P. , 
Dadd«  George  H.. 

Do 

Do 

Do. 


Dana,  Samuel  L.. 

Do 

Darlin£ton,Wm.. 

Do'.WM'.'.'. 
Do 


DavU,HiUBphre7.Jr. 

Davia,  K.  a 

Deane,  Samuel 


Dearborn,  H.  A.  S. 
De  Caraduo,  A. . . . 

Denniston,  G 

Derby,  John 

DickerMB,M.  W.. 


Dlatumell.  J. 


Dixon.  Edmund  S. 

Dowuinc,  A.  J 

Do 


Do. 
Do. 
Do. 


Draper,  J.  W. 


Drown,  SoIotoob.. 
Drown,  William.. 
Dncatel,  JnlinaT.. 
Du  Hays,  Charlea. 
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imponoeauj^ 
Dniuur,  J.  J 
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Dwyer,  Charlea  P. 

Eakin,J.R. 

Xaetwood.B 


Eaton,  Amoa,    (and  John 

Wright) 

Bdgar,  Patrick  K 


Treatise  on  the  Diseaaea of  Domeetlc  Animals  16mo 

The  American  Fruit  Book.  t2mo 

Agricultural  Interests  of  Massachusetts.  8vo 

Agricultare  of  the  Uuit^l  States.  6vo 

Apiculture  of  France,  Belgium,  Holland,  and  Swita- 
erland.  8vo  

Suntpean  Agriculture ;  From  Personal  Obeerrationa. 
3  vols.,  8vo 

Readings  ou  ZoJilogy.  Itmo ■ 

Practical  Trttattsedu  tIii\Silk  Worm.  19mo 

Complete  Manual  uf  Flower  Gardening.  12mo 

Tr«!«ti»e  ou  the  Rinderpest 

Country  Life;  Horticulture,  Landscape  Gardening. &c. 

Principles  of  Botany,  as  exeuiplifleu'in  the  Cr^-pto- 
aaniia.  Itoio 

The  Plant  Hlustration  of  the  Organic  Life  of  the 
Auiroal.  l3mo  

What  may  be  learned  fttrni  a  Tree.  8to 

Cultivation  of  Fruit  Trees,  and  Management  of 
Orclianlsand  Cider.  0vo 

Letters  from  an  American  Farmer.  8vo 

The  Natural  Wealth  of  California;  its  Agriculture, 
See.  8vo 

The  Importance  of  Encouraging  Agriculture,  &xi.  8yo . 

Advocate  of  Veterinary' Reform,  ^.  8vo 

Every  Man  his  own  Cattle  Doetoi .  Ithno 

Anatomy  and  Physiology  of  the  Morse.  8vo 

PracticaJ  Observations  on  the  Diseases  and  Lame- 
ness of  Horses.  13mo 

Muck  Mannal,  for  the  Use  of  Farmers.  ISmo 

Essay  on  Manurea.  l3mo 

Agricultural  Botany.  ISmo 

Agricultural  Chemistry .  1  Smo 

Flora  Cestriea ;  the  Planta  of  Chester  Co.,  Pa.  19mo. 

American  Weed*  and  Usefiil  Plants;  reviaed  by 
Prot  Gee.  Thurber.  18mo 

The  Caose  and  Cure  of  the  Potato  Disease.  8to 

A  Text  Book  of  Agriculture.  ISmo 

The  New  Englaad  Farmer,  or  Georgical  Diction- 
ary. 8vo 

MmiograpboftheCamelia.  8vo 

An  Essay  on  Grape  Cnltnre.  15hno 

An  Essay  on  Grape  Culture  In  Steuben  Co.,N.T«  13mo 

Mannal  of  Botany.  ISmo 

Report  on  the  Cypreas  Timber  of  Ifiaaiaaippl  and 

Influence  of  Climate  In  North  and  South  America, 
wiUi  Agricultural  and  Isothermal  Maps  of  North 
America.  «vo 

Treatise  on  Ornamental  and  Domestic  Poultry.  ISmo. 

Rural  Essays ;  with  Memoir  by  Geo.  W.  Curtis.  8vo. 

Architectore  of  Country  Houses;  their  Furniture, 
&c.  8yo 

Cottage  Residences ;  their  Gaxdens  and  Crronnda.  8to. 

The  Fimita  and  Fruit  Trees  of  America.  ISmo 

The  Theory  and  Pracftioe  of  Landscape  Garden- 
ing. 8vo 

Don&stlc  Animals ;  A  Manual  of  Cattle,  Horse,  and 
Sheep  Hoabandry.  ISmo 

Treatise  on  the  Forces  that  Produce  the  Organisa- 
tion of  Planta.  ISmo 

The  Farmer's  Manual  ISmo 

Compmidiumof  AgricoHure.  ISmo 

The  Ideology  of  Maryland.  8vo 

Treatise  on  the  Peroheron  Horse ;  translated  Cram 
the  French.  ISmo 

Essay  on  the  Culture  of  Silk.  ISmo 

The  American  Vine  Dreeser's  Guide.  ISmo 

Transactions  of  Dutchess  Co.,  N.  Y.,  Agricultural 
Society.  ISmo 

Eoonomio  Cottage  Builder.  8yo 

Rudimenta  of  Grape  Culture.  ISmo 

Complete  Manual  for  the  Culture  of  the  Cran- 
berry. ISmo , 


Place  and  <Ule  of 
publication. 


Bdsr,  W... 
■Hot,  Jared. 


Botany  ef  North  America.  IStaao 

The  American  Race  Turf  Register  and  General  Stud 

Book.  8vo 

The  American  Cottage  Gardener.  ISmo 

Essays  on  Field  Husbandry  in  New  England  in 

1747.  ISmo /. .vTTT.... 


New  Tork, 
New  York, 
Boston, 
New  York. 


Boston, 
New  York, 
Hartford, 
Pbilailelphia, 
New  York, 
Boston, 


im. 

18S7. 
1841 

18SS. 
18B. 
id4i 
1807. 

in. 


Philadelphia.  18SS. 

Philadelphia,  ISSl 

New  York,  USH 

Philadelphia,  IfflT. 

London.  118. 

San  Frandaoo^  USB. 

Alexandria,  ISOS. 

Boston.  IdSOi 

New  York,  181. 

Boston,  1S57. 

« 

New  York. .  18SB. 

Low^  18L 
New  York. 

Philadelphia,  IBtl. 

Philadelphia,  1M7. 

Philadelphia,  18S3. 

New  York,  UOk 

NewBedlbcd,  ISSi 

New  York,  UHl 

Woroeeter.MasLl'M. 

Boston,  18B. 

Albany,  1863^ 

Albany,  im. 

Macon,  Qa.,  1S4L 

Fhihidelphia,  IMS. 


New  York,  1»T. 

New  York.  1^. 

New  York.  U9iL 

New  York,  1850. 

New  York.  18SI 

New  York.  1857. 

New  York.  I860 

New  York,  18» 

New  York,  1841 

Proridenoe,  ISA 

Providence,  UM* 

AnnapoUa,  1838. 

New  York,  18B8. 

PhiladetT^  U& 

Clndianad.  1^ 

P»5Khkeepaia.  Mg. 

Bufflilo,  '^^ 

LitUeBoek,  Utt. 

VewTork.  10>> 

ABMUiy,  lA 

New  York.     .  Ig 

Philadelphia,  UA 

New  T«k,  !»«• 
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Do 
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Elliott,  Stephen 
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Emlrary,  Mrs. 

Emerson,  Geo.  B 

Emerson,  Grouverueiir 
SmmonflLjBbenexer. . . 
Enfield,  Edward 

Enta,  J.  F.. 

Espy,  James  P 

EVans,  Wtn.  J 

Everetl,  David ^. 

Pancher,  O.  H.  P 


FanDmec 

Fesaenden,  T.  Q 

Do 

Do 

FSeld,  H 

Field,  Thoa.W 

FSaher,  S.  J 

FitAh,  Am 

Flagg,  WOmb 

jDo 

Fla|U,'W.J 

Flanoera,  W.A 

Flint,  Charles  L 

Do 

Do 

Fostah,E.J 

Foster  (and  Atkins.) 

Fox,  C 

French,  Henry  F. .. . 

Fry,  Wm-  H 

Fr5-att,H.N 

Fuller,  Andrew  S. . . 
Do 

Do 

Do 

Ganlner.D.  P 

Oarlick.  Theodatns. 
Gaylord  A, Tucker.. 

Genet.  Charles  E... 

Olrard,  Charles 

Girand,  J.  P.,  ir 

Do 

Oodman,  John  D 

Good,  P.  R 

Ooodale,  S.  L 

6oodrich,Xniauncey . 
Grant,  C.^ 


Title  and  deseriptioB  of  work. 


A  Continuation  of  the  preoeding.  Parts  Y  and 
VI.  l2mo : 

Cottages  and  Cottage  Life;  with  Plans  and  Direc- 
tions. 8vo 

The  Birds  of  North  America.  Folio 

The  A  merican  Fruit-grower's  Guide.   l9mo 

The  Western  Fruit  Book.  l2mo 

Treatise  ou  Lawn  and  Shade  Trees.  ISmo 

Botany  of  South  Carolina  and  Georgia,  2  vols.,  8to. 

Illinois  in  1837 ;  Cultiratiou  of  the  Prairies.  8to 

Valley  of  the  Upper  Wabash ;  Ita  Agricultural  Ad- 
vantages. ISmo .- 

Lnpruvements  in  the  Arts  of  Agriculture  in  the 
United  States.  8vo 

The  American  Swine  Breeder.  84mo 

American  Flowers  in  their  Native  Haunts 

Report  on  the  Trees  and  Shrubs  of  Massachu- 
setts. 8vo 

The  American  Farmer's  Encyclopadia.  8vo 

The  Birds  of  Massachusetts.  8vo '. 

Treatise  on  Indian  Com.  ISmo 

An  Inquiry  into  the  State  of  the  Fanns:  to  the 
Fanners  of  New  Hampshire.  8vo 

ExohauKe  and  Cotton  Trade  between  England  and 
the  United  States.  8vo 

The  Philosophy  of  Storms.  8vo 

The  Sugar  Planter's  Manual  8vo 

The  Farmer's  Monitor;  Common  Sense  in  Disha- 
bille. 18mo 

The  Arabian  Fftrrier  and  Horse  Breaker.  16mo 

The  Farmer's  Muck  Book:  How  to  use  Muck  as  a 
Manure.  18mo 

The  Western  Fanner's  New  and  Universal  Hand 
Book.  8vo 

Fanner's  Manual  of  Manures.  19mo 

The  New  American  Gardener.  19mo 

The  Husbandman  and  Housewife.  ISmo 

The  Complete  Farmer  and  Rural  Economist.  13mo. . . 

Rural  Architecture :  Designs  for  Cottages,  &c.  8vo. . 

Treatise  on  Pear  Culture.  12mo 

Observations  on  the  European  Tine  and  Wine- 
Making.  12mo 

The  Noxious,  Beneficial,  and  other  Inaecta  of  New 

•  York.  8vo....*. 

Studies  in  the  Field  and  Forest.  19mo 

Mount  Auburn;  its  Scenes,  Beauties,  and  Les- 
sons. ]9mo 

Three  Seasons  In  European  Vineyards.  19mo 

Easy  and  Profitable  Method  of  Managing  Bees.  13mo . 

Flax  Culture :  Full  Directions  for  PhuitTng  and  Har- 
vesting this  Crop.   8vo 

PracticalTreatise  on  Grasses  and  Forage  Plants.  Ctvo . 

Treatise  on  Milch  Cows  and  Dairy  Farming.  ISmb. . 

Notes,  4co.  Introduction  to  Guydm's  Poult^  Breed- 
ing. 19mo 

The  Agricultural  Productions  of  Louisiana.  ISmo . . . 

On  the  Restoration  of  Sea  Fish  to  the  Rivers  of 
Maine.  8vO 

The  American  Text-Book  of  A|nriculture.  12mo 

The  Principles,  Process,  and  Effects  of  Draining 
Land.  152mo 

Complete  Treatise  on  Artificial  Fish-Breeding.  19mo. 

Agriculture  I  its  Essentials  and  Non-Essentiaia.  8vo. 

The  Illustrated  Strawberry  Culturlst.  ISmo 

Treatise  on  the  CuHivaaon  of  the  Native  Qrape. 
12mo ; 

The  Small  Fruit  Culturist  19mo 

The  Forest  Tree  Culturist  ]2mo 

The  Farmer's  Assistant  and  Dictionuy.  8vo 

The  Artificial  Pro{»agation  of  Fish.  8vo 

Essays  on  the  Improvement  of  American  Husbandly, 
2  vols.  18mo 

The  Growth  and  Manufocture  of  Silk,  ^vo 

Natural  History  of  Fresh-water  Fishes.  4to 

Sixteen  New  Specimens  of  American  Birds,  folio 

The  Birds  of  Long  Island.  8vo 

American  Natural  History*  2  vols.,  6vo 

The  Family  Flora 

The  Principles  of  Breeding  Domestic  A«<fnaU  iSmo. 

The  Northern  Fruit  Culturlst.  12mo 

Manual  on  the  Cultivation  of  the  Vine.  8vo 


Place  .inti  date  of 
publication. 


<  New  York,  J7M. 

I  New  Haven,  1759. 

Cincinnati,  1848. 

New  York,  1868. 

New  York,  1854. 

"New  York,  1857. 

New  York,  1867. 

PhiUdelphia,  1821. 

Philadelphia,  1837. 

New  York,  183& 

New  York,  1843. 

Boston,  1844. 
New  York, 

Boffton,  1846 

New  York,  1858 
Amherst,  Mass.,  1833. 

New  York,  1866. 


[Boston,] 


1812. 


New  York,         1840. 
Boston,  1841. 

Philadelphia,      1848. 

Worcester,  Ms.,  1790. 
LoweU,  1858. 


New  York, 


1840. 


Chlcaeo,             18S6. 
New  York,         1843. 
Boston,                1828. 
BrattleWo'.  Vt,  1820. 
Boston.                J833. 
New  York,         1857. 
New  York,          1850. 

Phihklelphia, 

1834. 

Albany, 
Boston, 

1855. 

1856. 

Boston, 
New  York, 
New  York, 

1861. 
1888. 
1855. 

New  York,     • 

Boston, 

Boston, 

1868. 

1857. 
ia58. 

Boston, 
New  Orleans, 

1867. 
1845. 

Augusta,  Me., 
New  York. 

18(«. 

New  York, 
New  York, 
New  York, 
New  York, 

1850. 
1854. 
1854. 
1864. 

New  York,         1867. 
New  York,          1867. 
New  York,         1867. 
New  York, 
Cleveland,  Ohio,  18S7. 

New  York. 
Washington, 
Washington, 
New  York, 
New  York, 
Philadelphia, 
New  York, 
Boston, 

Burlington,  Vt 
New  York. 

18S8. 
1852. 
1841. 
1844. 
1816. 
1845. 
1861. 
,1850. 
1866L 
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Gray,  Asa 
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Do 

Gray,  John  C 

Grovo,  H.  D 

Green  Sl  Cuitcdoa. 

Green,  Roland 

Gregg,  Thumaa... 
Gregory,  J.  J.  H.. 

Grifin,  Wm 

GrifliisO.H.  P 

GritHtb.  Robert  B. 
Grijiden,  L.  H..... 

HaU.  Beni.  F 

BjMnmoiid,  J.  H.. 


Baraasthy,  A.... 
Harbison,  J.  8... 
Barlan.  Riobard. 
Harria,T.  W 


Do. 
Do. 


BEarriMm,  D.  A. 
Hartley.  R.U.. 


HaatlAM 

Bedgea,  laaao 
HaUme,  W.  C 


Hwderaon*  Fater. 

Do 

Harbert,  Wm.  H. 


Do. 

Do. 
Do. 

Do. 


Hind.  H.  T. . 
Hinda,  John. 


Hitchcock,  Idward... 

Hbff,  A 

Holbrook,  John  E 

Do 

Hobnoa.  Francla 

Hooker.  Wortblngton. 

Hooker,  U 

Hoopes,  Joaiab 


Hooper,  E.  J. 


Do.... 
Hooper,  J.  J. 


Hough,  Franklin  B. 

Horey.  Charlaa  H. 

Hunter,  A 

Huamann,  Goo 


Tltla  and  deMrtption  of  work. 


ManoalontheColtiTatioooftbe  Vina.  13mo 

Bei't  Sugar,  and  Cultivation  of  the  Beet  Root  16mo. 

The  Elements  of  AgrictUture.  12ma 

Flora  of  North  America.  3  vols 

BoUoy  of  the  United  Statea,  inclading  Sollivant's 

Additions,  dvo 

Botanical  Text- Book,  Snuctaral  and  Systamatic  8to 
Manual  of  Botany  and  Vegetablo  Physiology.   8vo. . 
G«n«ra  of  the  PlanU  of  tho  United  SUtea :  Dlua- 

trated,  9  vols.,  dvo 

How  PUnta  Grow.  4to 

Agricnltiiral  and  Literary  Easaya.  8vo 

An  Esaay  on  Sheep.  12uio ■ 

Anal^aical  ClasH-Book  of  Botany,  8vo 

Treat  iHe  on  the  Culture  of  Flowera.  Iftoo.^ 

Hand  Book  of  Fruit  Culture.  IGmo 

S(|iUMhea:  flow  to  grow  theaa.  16mo 

Ti-eutiseon  the  Cnltivation  of  the  Pineapple. 

Every  Man  his  own  Faniar.  I2bm> 

Medical  Botany.  8vo 

The  Pheuoinenaof  Plant  Life • 

The  Land-Owner's  MaouaL  8vo 

Letter  to  the  Jeiferaon  County  Agricultural  Society, 

on  Mart  dvo. 

Grape  Culture,  Winea.  and  Wine-Making.  8vo 

liuproveil  Systemof  cultivating  the  Hooey  Bea.  Bro.. 
The  Mammlferona  Auimala  of  North  Amerioa.  9vo. . 
laaecta  of  Mnsiinhiiffrtls  iiOurioua  to  Agrtoulture. 

dvo 

Laseota  of  N«w  Knglaud  iiv|nriona  to  Tagatation. 

dvo ■ 

The  aama  work  enlarged :  Edited  by  C.  L.  Flint 

dvo 

The  Bee-Keeper's  Manual 

Easay  on  Mila,  aa  an  article  of  Hwdmi  Saatanance. 

l2rao 

Treatise  on  Rearinii  Silk-Worma.  8vo 

Treatise  on  the  Culture  of  Sorghauu  Utaao 

The  Ajaerioaa  Farrier.  8vo 

Hemp :  Ol»8ervations  on  Ita  Culture :  with  a  Plan 

of  the  Peitaaylvania  Hemp  Brake.  Unao 

Gardeufng  for  l*rofit.  Idmo 

Treatiae  on  I*ractical  Horticulture.  ISno 

Fish  and  FiMhing  in  the  United  Stotea  and  British 

Proviuoee  dvo 

Field  Sporuof  the  United  Stataa  aad  the  British  Pro- 

vinoea.  2  vola.,  Svo 

American  Game  in  ita  Seaaona.  19mo 

Home  and  Uorsemauablp  of  the  United  Statea  and 

theBritiah  Proviucea.  9  vola.,  dvo 

Hints  to  Horse-keepera;  with  Barey'a  Method  of 

Training.  19mo 

The  Insecta  and  Diseaaea  ti^inrioua  to  Wheat.  8vo... 

Farriery  taught  on  a  Now  and  Easy  Plan.  l€mo 

Hiuta  addresseil  tothe  Fanners  of  Baaoz.  dvo 

Uistury  of  Silk,  Cotton,  Linen,  Wool,  and  other 

Fibrous  Subataooea.  dvo 

Animals  and  PUutsof  Massachaaetta.  8to 

I'ke  North  American  Pomolngiat  4to 

Deaoription  of  the  R«>ptilee  «if  the  United  Statea.  4to. . 
Icbth\'ology  of  South  Carolina.  Olustrated.  4ta  .. 
The  Southern  Fanner  and  Market  Gardeuar.  12mo. . 

Natural  Hiatorv  fur  Schools  and  Familiea   ISmo 

The  Farmer's  Own  Book.  84ino 

The  Book  of  Evergreena;  their  Prapagatian.  CulU- 

vation,  Sm.  l2mo 

The  Practical  Ftuner,  Gardener,  and  Hooaewife. 

l2mo 

The  Weatem  Fmit-Book:  with  PUtaa.  ISbm). 

Treatiae  on  the  Dog  and  Gun 

Tlie  Horse  and  ite  Rider.. .w 

The  Horse,  or  Gentleman's  New  Pocket  Farrier 

The  HorseOwner'a  Friend:  Diaeaaae and  Aoeidenta 

of  the  Horse.  fMme 

The  Complete  Farm  Record;  with  Direotlona  for  ita 

use.  4to 

The  Fruits  of  Ajnerica;  with  Galorad  Plateii  8vo... 

Georgical  Esaaya.  6  vols.,  dvo 

Culture  of  the  Native  Grapea  and  AaMrican  Wine. 


—    ___  I     I'imo 

Hyatt,  T.H IHand-Bookof  OxapaCnltora.  Iten. 


Place  and  date  cf 
publication. 


New  Tork,  1811 

Boeton.  1817. 

New  Tork.  184L 
NewTork,    l83S-^& 

Cambridge,  1^ 

New  York,  IfflO. 

New  York,  1«. 

New  York,  18«l 

New  York,  IBOl 

Boaton,  16S1 

BoHton,  18M. 

New  York,  W5i 

Boston,  lffl& 

New  York,  ISL 

New  York.  1867. 

Newark,  N.  J.,  18D0L 
Kalamazoo,  Mich., 'SZ. 

PhihiAlelphia*  ISfi. 
New  York. 

Auburn,  IBfl. 


Augusta,  G*., 
New  York, 
Sacrajnento, 
PhihkdelpUat 

Cambridge, 


18IL 
UK 
IMi 


Beaton, 
NewYerk, 


IML 
Itt 
1« 

ua 


New 
Waahlngton, 
Cincinnati, 
Cleveland, 

Boaton. 
New  York, 
New  York, 


18M 

ua 


VM, 

im. 
im. 


New  York.  U5L 

New  York,  UOk 

New  York,  UBl 

New  York,  UR. 


NewYoik, 
Toronto, 
Philadelphia, 
Salem,  Masa., 


VBSl. 
lOi 


New  York,        ItH 
Amherst  183S. 

Philadelphia.  1801 
PhiWdelphhL  lA 
Charleston,  3.0^^ 
Charleelen, 
New  York, 
New  York, 


New  York, 

Cincinnati, 
Cincinnati, 
New  York, 
New  York. 
Boaton. 


IMBL 

vm. 

107. 
lA 


AnnAdbor,Mick,«7- 

New  York,  I» 
New  York,  "» 
New  York,     l»>-i 


New  York, 


vm 
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Do 


snnises.  Robert. 


IS:. 

>linaoii,  LooiA*. 
>lmson,  S.  W... 


>1U1M>I1,  SADlTiel  W . 

fliniM 


•Brick,  Wm. 

Do 

nt,  J.B.... 


em«G.  H.... 
idder,  S.  P... 
imber,  Abby. 


irr,  J.  J* 

lippart,  John  Q... 

Do 

Mwlton,  J.  C 

Do 

nowlton,  J.  M 

lagntroth,  L.  L... 

inon.H 

Uhrop,  Leonard  B. 

vw,  George 

iwson — 

sa,  Thoe.  G 

)aTitt,T.  H 

»,  D.  K 

mchare,  R.B 


iwia.XUJahH. 


0big,  Jnitna  Yon. 


nooln,  lire... 
ndley,  John. 


naley,  D.  C. 


■t.C 

▼ingstoOf  K.  R. 


Mke,  John.... 
igan,  George. 
»neworth,l«.. 
ifiQn,  John... 


mbort,  Alphonae. 

rman,  Jos.  B 

acNeTin 

ain,  Thonuui 


ann,  Jamea. 


anning,  Robert. 
BOwariDg.C — 
orah,  George  P. 


arshall,  Homphroy. 


arshall.T.J.... 
ATtin,  William. 


aaon,  Richard, 
ajbew,  Ira — 

Do 

»yo,  BeiJ 


Title  and  deaciiption  of  work. 


The  New  EngUmd  Fruit  Biook.  18mo 


Culture  of  the  Chineae  Sngar-Oane.  16mo 
^Engl      •  -     •    -^^ 

Manual  of  the  Houae :   How  to  build  Dwellings, 

Barus,  Sio 

Practical  Treatise  on  the  Management  of  Fruit  Trees. 

lomo 77777;. 

The  Barn-Yard :  How  to  breed  DomesUo  Animals, 

&c 

The  Garden :  A  Kew  Manual  of  Praoiioal  Horticul- 


ture  

Treatise  on  Sheep,  Swiue,  uod  Poultry.  ISmo 

Uorse-Trainiog  Made  Easy.  Itimo 

Every  Lady  her  own  Flu wer-Gardener 

Rural  Ecouomy,  Roads,  Culture  of  the  Yine,  Slo., 
8vo 

Peat  and  its  Uftes  as  a  Fertilizer  and  FueL  l2mo. . 

Landscape  Gaidening :  How  to  lay  out  a  Garden. 
12mo 

The  New  American  Orohardist.  19nio 

The  A  merican  Silk-Gruwera'  Guide.  18nio 

The  Farmers'  Light-House,  or  Agricultural  Chem- 
istry. IBmo 

Practical  Landscape  Gardening.  12mo 

Guide  to  Bee-Culture  and  Bee*Managenient.  12mo.. 

Familiar  Botany ;  with  a  Complete  Botanical  Dic- 
tionary. Uiuo 

On  Ornamental  and  Domestlo  Poultry 

The  ^yheat  Plant;  Its  Culture,  Diseases,  iui.  13mo.. 

Principles  and  l^racticeuf  Laud-Drainage.  13mo... 

The   Oomplute  Farrier,  or  Horse-Doctor.  8yo 

Kitchen  Directory  and  American  Housewife.  12mo.. 

Treatise  on  our  uardy  Grapes 

Treatise  on  the  Bive  and  Honey  Bee.  ISmo 

Manual  for  limning  Fruit  Trees.  16mo 1... 

Fanners' Library :    Essays  on  Agiioulture.  12mo... 

Translation  of  Boussingwult's  Rui-al  Ecouomy.  12mo. . 

Natural  History  of  South  Cait>Uua.   SmaO  4to 

Catalogue  of  Plants  near  Cincinnati.  ISmo 

Facts  about  Peat,  as  an  Article  of  FueL  13mo 

Summertleld,  or  Life  on  the  Farm,  lltmo 

Construction,  &c.,  of  Conservatories  and  Green- 
Houses.  12mo 

Ha,biu  of  the  Game  Birds  and  WUd  Fowl  of  Amer- 
ica. 8vo 

Organie  Chemistry  aa  applied  to  Agriculture,  with 
Notes  by  Dr.  J.  w.  Webster.  13mo 

Lectures  on  Botany.  t8mo 

Theory  of  Hortieulture :  Edited  by  A.  J.  Downing. 
l2mo 

Morgan  Horses ;  their  History  and  Characteristics. 
l2mo 

Outlineaof  Botanv.  18mo 

Essay  on  Sheep  i  tne  Merinoea  of  Spain,  Franoe,  4us., 
8vo 

Elementary  Treatise  on  Botany.  19mo 

Experiments  on  the  best  Rotation  of  Cropa.  ISmo. 

On  the  Cultivation  of  the  Strawberry.  8vo 

Nature  and  Reason  harmonised  in  Cbe  Piaotice  of 
Husbandry.  8vo 

The  Vine- l>i*esser's  Guide.  ISmo 

Cotton  Culture :  Cotton-Seed  and  Its  Uses.  13mo. . . 

Application  of  Cheaiistry  to  Agriculture.  6vo 

Culture  of  the  young  Thorn  and  other  Hedge  Plants. 
8vo 

Management  of  Native  and  Foreign  Sinking  Birds. 
l8mo 

The  Book  of  Fruits.  l8mo 

Essays,  Agricultural,  Political,  4to.  12mo..    

The  Camdl;  his  Organization,  Usee,  and  Habits. 
l2mo 

Catalogue  of  the  Native  Forest  Trees  and  Shrubs  of 
the  TJuited  States.  8vo 

Fanner's  and  Emigrant's  Hand-Book.  ISmo 

Treatise  on  the  Renewal  System  of  Pruning  Grape- 
vines  

A  View  of  the  Course  of  Crops  In  England  and 
Maryland;  with  a  System  of  Lnproved  Course 
for  Farmers  in  America.  4to 

Farrier  and  Stud  Book :  Edited  by  J.  a  Skinner.. .. 

Practical  Book -keeping;  for  Farmers 

Blanks  for  Book-keening  for  Farmers 

Natural  History  of  Quiulrupeds,  Birds,  Sui,  12mo.. 


Place  and  date  of 
publication. 


Boston,  1657. 
Boston. 

New  York,  1867. 

Worcester,  1849. 

New  York,  1867. 

New  York,  1867. 

Phihulelphia,  1861. 

Phihulelphia,  1865. 

New  Haven,  18S8. 

New  BruASwiok,ld06. 

New  York,  1866. 

New  York,  1859. 

Boston,  1833. 

Boston,  1840. 

PhiladelphiA,  18^^. 

Cincinnati,  1855. 

Burlington,  Yk  1858. 

PhiUdelphia,  1654. 
New  York. 

New  York,  1860. 

Ciucliinatl,  1867. 

Pbiladelphiik  185L 
New  York* 

New  York,  1859. 

Philadelphia^  1899. 

Windsor,  Yt.,  1896. 

New  York,  1845. 

Loudon,  1*718 
Philadelphia,  1834-44 

Boston.  1867. 
New  York. 

Boston,  1851. 

PhiladelphiA,  HST. 

Cambridge.  MaM.,'4L 

PhihulelphU  m>- 

NewYork,  1850. 

New  York.  1857. 

Philadelphia,  1840. 

New  York.  1809. 

Cambridge,  1890. 

PhiUidelphi%  1797. 

Cincinnati,  1848. 

PhUadelphia.  1895. 

New  York,  183& 

New  York,  1868. 

New  York,  1885. 

Waahington,  1807. 

Boston,  1848. 

Salem,  Mass.,  1838. 

New  London,  1888. 

Boston,  1856. 

Phihidelphia,  1785. 

New  York,  1850. 

Pittsburgh,  1854. 


Philadelphia, 
Phihulelphia, 
"Boston, 
Boston, 


1784. 
1850. 
1861. 
1861. 
1821. 
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Name  of  author. 


McCulloh,  R.  S 

WcMahon,  II 

McMidleii,  Tbo8 

Mease,  Jamca 

Meaa,  VvU'V  B 

Meebun,  Thomas 

Meftk*^r,  N.  C 

Micliaux,  F.  A 

Do 

Miner,  T.  B , 

Do 

miborn,  M.  M... 

Mitchell,  D.  G 

Do 

Do 

Mohr,  Frederick 

Moore,  Thomas 

Morfit,  C 

MorreU,  L.  A 

Morris,  Edmtmd 

Do 

Do 

Muench.  F 

Hulilonburg,  Ilenry..  .. 

Miiim,B ', 

Manson,  Lanra  G 

Nash,  J.  F 


Neill,  Patrick 

Nettle,  Richard....; 

Newberry,  J.  S 

Newhouse,  S.,  and  others. 
Newman,  j.  B 

Do 

Do 

Do 

NichoU,  James  B 

Nicholson,  Elisabeth 

Nolan,  Lewis  £ 


Norris,  Thaddens 
Do 

Norton,  Jolin  P . . 

Do. 

Do 


Noll,  Henry  R 
NuttAll,  Th( 


omas 


Do 
Do 

Do 


Olcott,  Henry  S 
Do 


Olmitead.  Frederick  L. 


Title  and  description  of  work. 


Roply  to  the  Review  of  his  Rei>ort  on  Sugar.  8vo... 

The  American  Gardener's  Calendar.  8vo 

Uand-Book  of  Wines  :  How  to  make  them.  12nio — 
A  Geological  Account  of  the  United  States.  18mo.. 
The  Cultui-e  of  the  Grape,  and  Wine-Making.  8vo  ..  . 
The  American  Iland-liook  of  Ornamental  Trees  for 

Villas  and  I^wns.  l8mo 

Life  in  the  West.  l2mo 

The  Oaks  of  North  America;  with  Appendix    by 

Wade.  8vo 

North  American  Sylva ;  with  Notes  by  J.  J.  Smith. 

3  vols.,  8vo 

The  American  Bee-Keeper's  Manual.  12mo 

The  Domestic  Poultry -liook.  l2mo 

The  Cow:  Dairy-Husbandry,  and  Cattle-Breeding.. 

12mo 

My  Farm  at  Edgewood.  l'2mo 

Wet  Days  at  Edgewood.  12mo 

Rural  Studies :  with  Hints  for  Country  Places.  12mo 
Treatise  on  the  Grape-Vine;  translated  from  the 

German,  with  Notes  by  Charles  Siedhof.  12mo — 
The  Great  Error  of  American  Agriculture  Exxtosed. 

8vo 


I 


Treatise  on  Manures.  ISmo 

The  American  Shepherd ;  History  of  Sheep-Breeding, 

&c,  12mo 

Ten  Acres  Enough ;  showing  how  a  Small  Form 

will  keep  a  Large  Family.  12mo 

How  to  Get  a  Farm,  and  Wliere  to  Find  One.  12mo. . 

Farmins  for  Boys.    Illustrated,    16mo 

School  WT  American  Grape  Culture.  12mo 

Catalogue  of  the  Native  and  Naturalized  Plants  of 

North  America.  8vo 

The  Practical  Land  Drainer.  12mo 

Flowers  from  My  Garden.  4to 

My  Vineyard  at  Lake  View.  12mo 

Scientific  Treatise  on  Agi  ieultural  Chemistry.  12mo. 
Natural  History  of  Now  York ;  with  Maps  of  the 

State.  15  vols.,<4to 

Natural  History  of  Birds.  2  vols.,  18mo 

Natural  History  of  Insects.  2  vols.,  18mo 

Natural  History  of  Qimdnipods,    1  timo 

Fruit.  Flower,  and  Kitx^heu  G  arden.  12mo 

The  Salmon  Fisheries  of  the  St.Lawrcnce,  dec.  12mo. . 

The  Flowering  Plants  and  Ferns  of  Ohio.  8vo 

The  Trapper's  Guide :  The  Fur  Business,  &c.  8vo  . . 
Boudoir  Botany ;  or  Parlor  Book  of  Flowers.  8vo  . . 

Floi-a  and  Outlines  of  Botany.  Bvo 

The  New  England  Poultry  Breeder.  ISmo 

Illustrated  Botany 

Chemistry  of  the  Farm  and  Sea.  13mo 

Hints  on  the  Daily  Duties  of  a  Housekeeper.  18mo. . 
On  Training  Cavalry  Horses ;  wfth  a  Chapter  on  Ra- 

rey's  Method.  12mo 

The  American  Angler's  Book.  6vo 

Details  of  Artificial  Fish  Breeding.  8vo 

Elements  of  Scientific  Agriculture.  12mo 

Notes  for  American  Farmers.  8vo 

The  New  England  Cultivator 

The  Flora  of  Pennsylvania,  16mo 

Genera  of  North  American  Plants  to  the  year  1817. 

2  vols.,  12mo 

Elementary  Treotise  on  Botany.  12mo 

Ornithology  of  the  United  States  and  Canada.  S  vols., 

12mo *. 

Description  of  the  Forest  Trees  of  N.  America,  not 

described  by  Michaux.  2  vols.,  8vo 

Outlines  of  the  A  grioiiltiural  Lectures  of  Yale.  1 6mo . . 
Origin  and  Varieties  of  the  Chinese  and  African 

Sugar  Cane.  12mo 

Walks  and  Talks  of  an  American  Farmer  in  Eng- 
land. 12mo 

Onion  Culture,  Treatise  on.  16mo 

Onions :  How  to  Raise  them  Profitably ;  by  seven- 
teen Onitm-growers.  8vo 

Orchardist's  Companion,  devoted  to  the  Fruits  of 

the  United  States.    4to 

Our  Summer  House,  and  "What  was  Said  and  Done 

in  It 

Outlines  of  a  Plan  for  Establishing  a  State  Society 

of  Agriculture  in  Pennsylvania^  8vo 


Place  and  date  of 
publicatiou. 


Philadelphia,  1848. 

Philadelphia,  mi 

Now  York,  1854. 

Pliiladclphia,  IWU 

New  York,  1887. 

PhiLftdelphia,  18S3L 

New  York,  im. 

Dublin,  18Ci 

Philadelphia,  1857. 

New  York,  1857. 
New  York. 

New  York,  1888. 

New  York,  1861 

New  York,  1864. 

New  York,  1887. 

New  York,  1887. 

BaltimoT«,  1801 
Philadelphia. 

New  York,  1845. 

New  York,  1864. 

New  York,  186i 

Boston.  186& 

St.  Louia,  186i 

Lancaster,  Pa.,  181S. 


New  York, 
New  York, 
New  York, 
New  York, 


185&. 
1861 
18tt. 
18S1 

1837-4I. 


New  York, 
New  York. 
New  York. 
New  York. 
New  YiM-k, 
Montreal, 
Colnmbna, 
Wallingford,Ct.,  1865. 
New  York. 
New  York, 
Boston. 
New  York. 
Boston. 
Philadelphia, 


1857. 
1857. 
I860. 


184& 


1656 


New  York,  IBS 

Phihid^lphia,  tt«4 

Phihidelphia,  18I& 

New  York,  185L 

New  York,  1851. 

Boston,  1831 
Lewisborg,  Fa^  18SL 

Philadelphia,  ISil. 

Cambridge,  Ifl^ 

Boston,  IMO- 

Philaddphis.  _ 

New  York,  1» 

New  York,  WW. 

New  York,  18* 

New  York,  1884 

New  York.  !« 

Philadelphia,  IML 

Boston. 

Philadelphia,  1^ 
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American  works  on  agrUmlturef  ^c— Continued. 


Name  of  aathor. 


Packard,  Alphens  S.  Jr. 
Pardee,  B.6 

Parkman,  F 


Panoiia,8.  B. 


Penoi,  Prof. 

Peters,  Richard . . 
Pettibone,  Daniel 

Phe]p«,S.  W 

Phelps,  R.H 


Title  and  description  of  work. 


Guiiie  to  the  Study  of  Insects.  6vo 

Culture  of  the  Strawberry  and  other  Small  Froits. 

12mo 

The  Book  of  Roses :  How  to  Cultivate,  Sec.  8vo 

The  Parlor  Gardener:    A  Treatise  on  the  House 

Culture  of  PlatiU 

The  Kose ;  its  History,  Poetry,  Culture,  and  CUssi- 

tlcilion.  12mo » 

Now  Proc<»s8  for  the  Culture  of  the  Vine.  18mo 

Agricultural  Enquiries  on  Plaster  of  Paris,  8to 

Economy  of  Fuel ;  with  Remarks  on  Ventilation,  Sea. 


bvo 


Phln,  John. 


Prince,  Wm-  R. 
Do 


Do 

Do 

Purd  V  it  Johnson 

Quinby,  M 

Qnincy,  Josiah... 
Rafineeqae,  C.  S . . . 

Do 

Do 


KaflniMWlTW,  F. 


Do 

B«id,SdwardS..Jr 

Do 

Do 

BandaXl,  au 

Do 

Do 

Ranlett.  WulH 

Redd,  George 


Reddineton,  D . . . 
RieeineIin,Cha«.. 

Do ..... 

Reld,  David  B... 
Riobjodson,  H.  D 


BUcaI  John 


Roberta,  Job... 

Robinson,  Solon 

Do 


Rodcen,M.H 


Roeeale,  Theophilns 
RoosoTelt,  R.  B.... 
Bowlandson,  Thos. . 
RolllB,  Edmund 

Do 

Do 

Do 

Do 


Do 


Rttschenberger,  W.  S.  "NV 

Do 

Do 

Rattan,  Henry 

Salsbury,  J.  H 

Saunders,  Simon  M 

Saunders,  William 


r>of- Keeper's  Chart :  Management  &,c.  of  Bees.  12mo. . 

Tlio  Vine;  its  Culture  in  the  United  States  and 
Wine-Making.  l8mo 

Open  Air  Grape  Culture ;  and  Manufacture  of  Wine. 
l2rao 

Plantation  and  Farm,  Instruction  in.  4to 

Poultry  Book :  lYcatino  on  the  Breeding,  Sec,  of 
Domestic  Fowls.  12mo 

Prairie  Farmer,  Agricultural  and  Horticultural  Ad- 
vert ifter.  12mo 

Treatise  on  Horticulture.  8vo 

Treatise  on  the  Vine  and  Management  of  Vine- 
yards. 8vo 

Pomological  Manual.  8vo 

Manual  ot  the  Culture  of  Roses.  8vo 

The  Small  Fruit  Instructor.  12mo 

The  Mysteries  of  Bee-Keeping  Explained.  12mo 

Essay  on  Soiling  Cattle.  8vo 

American  Manual  of  the  Grape  Vine.  12mo 

Manual  on  the  Mulberry  Tree.  12mo 

Natural  History  of  the  River  Ohio  and  its  Tributary 
Streams.  8vo 

Medical  Flora :  The  Medical  Botany  of  the  United 
States.    2  vols.,  12mo 

Flora  of  the  Stato  of  Louisiana.  8vo 

Flowers  for  the  Parlor  and  Gaiden.  12mo 

Garden  Flowers :  How  to  Cultivate  Them.  12mo 

On  Hardy  and  Tender  Bulbs  and  Tubers.  12mo 

Sheep  Husbandry  of  the  South.  8vo 

Fine  Wool  Sheep  Husbandry.  8vo 

The  Practical  Shepherd.  12mo 

Designs. for  Cottages  and  ViUas.  2  vols.,  4to 

Treatise  on  Fertilizing  Poor  and  Exhausted  Lands. 
8vo 


12mo. 


Essay  on  Grape  Culture  and  Wine. 

The  vine- Dresser's  Manual.  18rao 

The  Wine-Maker's  Manual.  18mo 

Ventilation  in  American  DweUiugs.  8vo 

Treatise  on  Domestic  Fowls  aniTOmamental  Poul- 
try. 12mo 

Treatise  on  the  Mule.  12mo 

The  American  Architect :  Designs  for  Country 
Houses.  4  to 

The  Pennsylvania  Farmer.  12mo 

Guano :  How  to  use  it  to  the  Best  advantage.  8vo. . 

Facts  for  Farmers:  about  Animal  si  BuU^gs,  Sui. 
8vo 


Scientific  Agrictdture ;  or  Chemistry  applied  to  it 
12mo 

Treatise  on  the  Cultivation  of  Celery.  8vo 

The  Game  Birds  of  the  Northern  States.  13mo 

The  Sheep  Breeder's  Guide.  12mo 

Essay  on  Calcareous  Manures.  8vo  .  *. ^- . . 

Report  on  Agricultural  Survey  of  S.  Carolina.  8vo.. 

Premium  Essay  on  Agricultural  Education.  8vo 

Essays  and  Notes  on  Agriculture.  8mo 

Ditdnage  and  other  connected  Agricultural  Subjects. 
8vo 


Sketches  of  Lower  North  Carolina  and  the  similar 
ai^acent  lands.  8vo 

Rural  Rambles ;  or  about  Flowers,  Birds,  and  In- 
sects  

Treatise  on  Natural  History.  2  yob.,  8a'o 

Treatise  on  Botany.  8vo 

Treatise  on  Geology.  8vo 

Ventilation  and  Warming  of  Buildings.  8vo 

An  Analysis  of  the  Apple.  8vo 

Treatise  on  the  Preferable  Breeds  of  Poultry.  12mo  . . 

Both  Sides  of  the  Grape  Question 


Place  and  date  of 
publication. 


Salem,  Mass.,  1808. 

New  York,  1854. 

Boston,  1860. 

Boston,  1868. 


New  York, 
New  York, 
Philadelphia, 

1857. 
1857. 
1797. 

Philadelphia, 
New  York, 

1812. 
1854. 

Hartford, 

I8te. 

New  York, 
New  York. 

1862. 

Boston. 

Chicago, 
New  York, 

18C7. 
1825. 

New  York, 
New  York, 
New  York, 
Palmyra,  N.  Y., 
New  York, 
Boston, 
Philadelphia, 
Philadelphia, 

IRW. 
1832. 
1846. 
1868. 
1865. 
1869. 
1830. 
1839. 

Lexington,  Ky., 

18S0. 

Philadelphia, 
New  York, 
Boston,                ] 
Boston,                j 
Boston,                J 
Philadelphia, 
New  York, 
Rochester,  N.Y., 
New  York,          1 

18S8. 
1817. 
1^63. 
18G6. 
1867. 
1849. 
1859. 
1863. 
1847. 

Wlnchester.Va., 
Peek8km,N.Y., 
New  York, 
Cincinnati,          1 
New  York,          ] 

180!) 

1866. 

1853. 

1868. 

la'k) 

T^tfw  York,          ] 
New  York,          ] 

18.^2. 
1867. 

New  York,          ] 
Phihidelphia, 
New  York, 

1853. 
1804. 
I  KB. 

New  York,          ] 

1867. 

Rochestier,  N.Y.,  ] 
Albany, 

New  York,          1 
San  Francisco, 
Petersburg,  Va., 
Columbiaj^.  C,  J 
Richmond,           1 
Richmond,           ] 

1848. 
186U. 
1806. 
1861. 
1842. 
1843. 
1853. 
1855. 

Richmond,       -    ] 

1857. 

Raleigh,               1 

1861. 

Boston,                ] 
Philadelphia,       ) 
Phihidelphia.       1 
Phihuielphia,       1 
New  York, 
Albany, 

New  't'ork,          ] 
New  York,         J 

1863. 
1850. 
1850. 
1850. 
1862. 
1850. 
1865. 
1860. 
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American  worka  on  AffrUMtturCf  «y-c.— Continned. 


Name  of  autlior. 


Bfty,  Thomas . . . . 
Say  en,  Edward. 


Do 

Do 

Saxton,  C.  M.... 
Schenclc,  P.  A... 

Do 

Schroeder,  H  — 
Scoeby,  N.  T..., 
Scott,  Genio  C  . . 

Sidney,  J.  C 

Simous 

Simpaon,  J.  C... 


Stdnoer,  F.  a.. 
Skioner,  J.  8 . . . 
Smeaton,  A.  C 
Smee,  Alfred.. 


Smith,  Charles  H.. 
Smith,  Goodrich  E 

Smith,  J.  A 

Smith,  J. 
Smith,  J. 


B 

V.  C. 


Smith,  L.T 

Spooner,  Alden. 

Spurriem 

Sqoier,  £.  O... 


Stafford,  J.  B. 


Stansbnry 

Starr.  W.H 

Stephen!,  Henry. 


8teitart,F.  L. 
Ste#art,  John. 


Stoohardt,  J.  A. 
Storer,  D.  H — 
Strong.  A.  B.... 


Strong,  W.O 

Sumuef,  John..r. 
Sutherland,  J.  W, 
Suydam,  James . » . 
Swane,  Samuel . . . 

Do :... 

Bwanwick,  John. . 


iTate,  BeiHamin. 
Taylor,  John.... 
Taylor,  John.... 

Taylor,  J.  O 

Tegtemeier 

Thiioher,  James. 

Do 

Thaer,  Albrecht. 


Theinas,  John  J. 


Do 

Do 

Thomaii,  John  J.. 
Thorbum,  Grant. 
Thoreau,  H.  D... 


Do 

Thorpe,  T.  B 

Thornton,  P 

Thorber,  George. 


TineUi,  LeiHLs. 


Todd,  S.  Edwards. 

Do 

Torrey,  John 


Title  and  description  of  work. 


American  Entomology.  3yols.,  8vo 

Treatise  on  the  Culture  of  the  Cactus  and  Dahlia. 
18mo 

Amei-ican  Flower  Garden  Companion.  ISmo 

American  Gardener's  Companion.  I2mo.   

Hand-Book  on  the  Culture  of  Tobacco.  l8mo 

The  Gardener's  Complete  Text-Book.  18mo 

The  Kitchen  Gardener's  Directory.  l?mo 

Essay  on  a  New  System  of  GiajMi Culture 

Horizontal  Plowing  and  UlU-Sule  Ditching 

Fishing  In  American  Waters:  170  Ilhmtrauous.  13mo 

Amerii^an  Cottage  and  Villa  Architocturo.  4 to 

The  Planter's  Guide.  8vo ./ 

Iturse  Portraiture:  Breeding  and  Training  Trottera. 
12mo 

Elements  of  Agricultural  Chemistry.  12mo 

Christni.is  Gift  to  the  Young  Fjuiuers  of  the  U.  S- . . 

The  Bulliler's  Pocket  Compjmion.  l6mo 

The  Potato  Plant ;  its  Uses,  Diseases,  and  Cultiva- 
tion  

Landscape  Gardening ;  with  additions  by  L.F.Allen. . 

The  Ecouoni  V  of  Fa^^uing 

Pi-oductlve  lf';irraiug 

The  Grammar  of  Botany 

Natural  liistory  of  tho  Fishes  of  Iklassachusetts. 
l2mo , 

The  American  Farrier's  New  Hand-Book 

The  Proper  Cultivation  of  the  Grape  Vine,  12mo... 

The  l*ractical  Faj-mer.  8to 

Tropical  BMbers ;  ^beir  Production  and  Economical 
Extraction .    l2mo 

On    the   Production  and  Manufacture  of  Cereal 
Grains.  8vo 

Chinese  Sugar-Cane,  Sugar-Making,  Sec 

The  Cranberry  Culturisi  12mo 

The  Book  oi'^  the  Farm )  with  notes  by  J.  S.  Skin- 
ner. 3  vols.,  8vo ^ 

A  Treatise  on  Sorghum  and  its  lYoducts.  Ifimo.. 

The  Stable  Book;  with  additions  by  A.  B.  Allen: 
I2mo.... 

Chemical  Field  Lectures  for  Agriculturists,  l2mo. . 

H  istory  of  the  Fishes  of  Massac  ntuietts.  4to 

American    Flora:    History   of  Plants   and  Wild 
Flowers.  4  vols,,  4to 

Treatise  on  the  Culture  of  the  Grape.  12mo 

Treatise  on  Physiological  and  Systematic  Botany.. 

A  New  Method  of  Training  Hunies.  16mo 

Treatise  on  the  Grape  Vine.  12mo 

Original  Designs  for  Cottages,  Villas.  2  vols 

American  Ilouses;  a  variety  of  Designs  for.  8ro... 

A  Plan  for  lucreaaing  the  Value  of  Farms  in  Mid- 
dle and  Western  Penusylvania.  jBvo 

The  American  Farm  Boftk  —  ,...*. 

The  General  Character  of  the  Doff.  16mo 

Arat4>r :  a  Series  of  Agriculture  Essays.  16mo 

The  Farmer's  School  Book 

The  Book«of  Poultry , 

The  Americau  Orchardist.  12mo 

A  Practical  Treatise  on  Bees,  l^^o , 

Principles  of  Agriculture ;  translated  from  the  Ger- 
man.  8  vo , 

On  the  Construction  of  Farm  Implements  and  Ha- 
ohinerv.  l2mo •. 

On  the  Culture  of  Fruit  Trees,  tihno 

The  American  FYuit  Culturist.  12mo 

Illustrated  Register  of  Uural  Affairs.  ISmo * . 

Geutleman's  and  Gardener's  Calendar.  13mo 

A  Week  on  the  Concord  and  Merrimao  Bivers. 
12mo 

Walden,  or  Life  in  the  Woods.  l3mo 

The  Hive  of  the  Bee  Bunter.  l2mo 

The  Southern  Ganlener  and  Report  Book.  12mo — 

[Editor  of  I  Practical  Details  on  the  Culture,  Cor- 
ing, and  Marketing  of  llops.  8vo , 

Treatise  on  the  Mulb«>rry  aud  Silk  Culture.  ISmo.. 

Tobacco:   Practical   Details  on    Cultivating,  Har- 
vesting, and  Wharflntf  Tobacco,  ftvo 

The  Voung  Farmer's  Manual  3  vols.,  l9mo 

The  Americau  Wheat  Culturist.  12ino 

Catalogue  of  Plants  within  thirty  miles  of  New 
rork,12mo : 


PlAoe  and  date  of 
publication. 


Philadelphia,      18N. 

Boston,  Igl. 

Cincinnati,  1S39. 

Boston,  VSi. 

New  York,  18fQl 

Iktston,  IffiL 

Boston,  mi 
Bloomiiigton,I]L,UGi 

New  York,  \m. 

New  York,  ISA 

Charleston,  aC,  i6tt. 

New  York,  UtL 
Philadelphia. 

Waahington,  1841. 

Philadelphia,  liBi. 

New  York,  1M7. 

New  York,  1«7. 

New  York,  IM3L 

New  York,  IWi 

Now  York,  ISl 

Boston,  18S1 

Philadelphia. 
Brooklyn,  U4i 

Worcester,  ID.,  1191 

New  York,         l86L 

CleTeUnd,Ohio,ie«L 
New  York,  1»T. 
New  London,     IBSi 

New  York, 
Philadelphia, 

New  York. 
Cambridge, 
Boston, 

New  York, 

Boston, 

Hartford, 

Harvard,  HL, 

New  York, 

Philadelphia. 

Philadelphia, 


1841. 

net, 
lasi 

ISL 
lBS3-e7. 

18& 
186L 
IM 

1811 
1857. 
18H 


rPhiUdelphia,]  UOI. 
Philadelphia. 

Phihwlelphia,  1807. 
Petersburg,  Vs.,  161? 

Ithaica.  N.  Y..  18J4. 

New  York,  1867. 

Boston,  }!&> 

Boston,  lian. 

New  York,  IML 

New  York*  18M. 

New  York,  185i 

New  York,  1867. 
Rochester.  N.t.,186& 

New  York,  WU. 

Boston,  IMI. 

Boston,  18^ 

New  York,  18M, 

Camden,  S.C..  18I0l 

New  York,  18» 

New  York,  IS7. 

New  York,  l» 

New  York,  WW. 

New  York,  UB- 

New  York,  lOl 
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American  works  on  agricultwre,  j'C, — Continaed. 


Kam«  of  Mithor. 


Title  and  deBcription  of  work. 


Date  nod  piece  of 
pablioetion. 


Vn'i«*y,  John ......... 

Mmble,  loaao  P 

liickermen,  Edward. 

*ixraer,  J.  A......... 

^wamley,  J 


''an  Zeadt  H.  B 
^aafiban.  Daniel. 


''aax,  Calvert, 
'^emon,  William  H.. 
Tolney,  C.  F.  C 

V'ailee,  B.  L.  C 

V^aUace,  J.  H 

Varder,  J.  A 

Do..... 

Do 


rariBjr,  (}eorgeE.,Jr. 
lio.V.'.V.'.V.V.'.V. 


STaring,  W.  G 

Vaahingtou,  Greorge. 


y^aterhonse.  Bot^amia. 

Vataon,  Alexanaer 

Vatooa,  Elkanah 

^eeka.  J.  M 

Do 

reIla,DavldA 


feeler,  (Hrraw. 

Do 

PTIieeler,  Talboya 
PHaite,  William  IJ 

97kittunih,8 


^gglne,  IL  A. 
(7fnaTd.X.  A.. 


^illiameon,  Hugh.. 

W'Una,NrP 

SVileon,  Alexander. 


Pnison«10ie  H» 


EV'flMn,  W 

e^inter,  Tbottiaa.... 
Wirt,  Mrs.  K.  W.... 

WitherlU,  C.   H 

HTood,  AlphoBeo — 

Do... 

VTood,  J.  Q 


VToodmir,  Hiram 
iroodWBrd,O.K. 


and  If.yR.. 


Do. 
Do. 
Do. 
Do. 


WooAward,  G.  fi..  and  S.  G. 

Tbom|Nion 

Woodworth,  P.  C 

WorthUgton,  W.  H 


Fooatt,  William. 
Do 


Do. 
Do. 


Flora  of  the  Northern  and  Middle  States.  8vo 

The  Insect  Enemies  of  Fmit  nud  Fruit  Trees.  4to.. 
The  Lichens  of  the  Northern  States  and  British 

Amenca.   8vo 

The  Ctitton  Plinter's  Manual.   12mo 

Dairying    Exemplitied:  Cheeeo   Making   and   the 

Cheese  Trade.    l8mo 

Description  of  the  Military  Lands  of  Illinoia.  Sro. . 

A  New  System  of  Vegetable  Physiology.  8vo 

Desif^ns  for  VlUas  aDO  Cottaees.  8vo 

Treatise  on  the  Mulberry  ana  Silk  Worm.  12uio 

A  View  of  the  Soil  and  CUmate  of  the  United  Stotes. 

8vo 


The  Agriculture  and  Geology  of  MississippL  8vo.. 

The  AmericaD  Bind  Book.  8vo 

Treatise  on  Hedges  and  Evercreons.  12mo 

Treatise  on  American  PomoJogj*.   12mo 

Notes  to  Da  Briel'a  Treatise  on  Grape  Culture. 

I2mo.... 

The  Elements  of  Agriculture.  12mo 

Drainiug  for  Profit  and  for  Health.  18mo 

Earth  Closete;  how  to  make  and  how  to  use  them. 

18no.^ 

The  Fruit  Grower's  Hand- Book.  l«mo 

Letters  on  Agriculture  to  Arthur  Young  and  Sir 

John  Sinclair.  4to..... 

Treatise  on  Botany.   l3mo 

The  American  Home  Gardener;  illustrated.  12mo.. 
BisKjry'of  MtMiera  Agiicultural  Societies.  Ito.,  8to.. 

Treatise  on  the  Management  of  Beca.  Idmo 

The  Western  Farmer  and  Gardener ^ 

The  Year  Book  of  Agriculture :  Annals  of  AgriCTdLl« 

tural  Progress,  Sec.  8vo 

Western  Agricnltnrist,  (The,)  and  Practical  Farm- 

ers's  Goiue.  l6mo 

Homes  for  the  People  in   Suburb  and   Country. 

I'imo 

Houses  suited  to  American  Couotrr  Life,   litmo — 

Cotton  Culture  In  America  ahd  Inoia.  18mo 

Gardtuiing  for  the  South;  how  to  grow  vegetables 

and  fhiits.  19mo * < 

Treatise  on  the  Mulberry  Tree  and  Silk  Wordl. 

IMoo * 

The  Farmer's  Instmctor., 

Ktwiays  on  Agricniture 

OlHiervBtlons  on  the  American  Climate.  8to <. . 

Out-Doorsat  ItUewild.  l2mo 

Natural  History  of  the  Birds  of  the  United  States. 

9  vols.,  folio 

Chronicle  of  a  Garden;  its  Pete  and  Pleasures. 

l2mo 

Economy  of  the  Kitchen  Garden,  lihno 

Treat isi*  on  the  Ciiltttre  of  Flowers.  i'2mo. 

Flora's  Guide  and  Dictionary ^., 

Treatise  on  the  Manufacture  of  Vinegar 

ClfMs  Book  in  Botany.   12mo • 

First  Lessons  in  Bfitany.  ISroo 

Homes  wtthont  Hands:  a  Description  of  tne  Habi- 

tat^ms  of  Animals 

The  Trotting  Horse  of  A  merica.  ISmo 

Conning  Hcmies ;  with  l.^O  designs  and  plans^  IStno. 

Designs  for  Cottages.  Farm  Houses,  &c.  ISroo 

Auuiial  of  Architecture  and  Hural  Art.  l2mo 

Graperies  and  Horticultnial   Buildings.  i2mo 

Record  of  Hortioaltnre:  edited  by  A.  S.  Fuller.  l3mo 


National  Architect ;  with  1.000  designi.  4to 

Stories  about  Birds  and  Animals.  iSiuo 

The  Horse  Doctor  and  Horseman's  Companion. 

i2mo r 

Treatise  on  the  Dog :  edited  br  E.  J.  Lewis.  19mo. . 
Esaav  on  the  Horse,  Ase,  and  Mule:  edited  by  J.  S. 

Skiutier.  8vo 

Treatise  on  Cattle:   edited  by  A. Stevens.  12mo... 
Treatise  on  the  Horse :  revised  and  enlarged  by  W. 

Wataon.  8vo * 


New  York,  1824. 

New  York,  1865. 

Cambridge,  1848 

New  York,  1857. 

Providence,  1796. 

Washington,  1H18. 

CincinnaU,  1848. 

Now  York,  1857. 

Providence,  1824. 

Philadelphi4.  1804. 

Philadelphia,  1854. 

New  York,  1867. 

New  York,     .  1858. 

New  York,  ^867. 

Cincinnati,  1867. " 

New  York,  1854. 

New  York,  1867. 

New  York,  1868. 

Boalsbmrg,  Pa»,  1851. 

Washington,  1847. 

Boston.  1811. 
New  York. 

New  York,  18«K 

Boston,  1840. 
Cincinnati. 

PhlLidelphiAt  i«Mw 

Cincinnati,  1^. 

New  York,  1868. 

New  York,  10Od. 

New  York,  1866. 

New  York,  1806. 

PhiUdelpbilk,  1834. 

Baltimore. 

Little  Falla,N.Y.,'», 

New  York,  1811. 

New  York,  1654. 

Phihidelphia,  1609-85. 

New  York,  1864. 

New  York,  1816. 

Ctnrinuatt,  1848. 

Baltimore. 

New  York. 

New  Y<nk,  1860. 

New  York. 

New  York,  1866. 

New  York,  1868. 

New  York,  1868. 

Now  Y<»rk,  1868. 

New  York,  1888. 

New  York,  1668. 

New  York. 

Boston,  1890. 

Cincinnati,  1858. 

New  York,  1847. 

PhiUilelphia,  1848 

New  York,  1851 

Nisw  York,  1867. 


AGRICULTURAL  AND  HORTICULTURAL  PEMODL 

CALS. 


American  Ageicultubist,  New  York  City.    Monthly,  $1  50  per  an- 

num.    Orange  Judd  &  Co.,  publishers  and  proprietors.    Oeorge  Thor- 

ber,  managing  editor,  assisted  by  Mason  G.  Weld,  Joseph  Harris. 

George  E.  Waring,  jr.,  Wm.  Clift,  Wm.  A.  Fitch,  Frederick 'MUnch,  ana 

Carlos  Eeidel. 
American  Bee  Joubnal,  Washington,  D.  0.    Monthly,  $1  per  annum. 

Samuel  Wagner,  editor  and  publisher. 
Amebican  Entomologist,  St.  Louis,  Mo.    Monthly.  $1  per  annain. 

E.  P.  Studley  &  Co.,  publishers.     Benjamin  D.  Walsh  and  C.  V. 

Kiley,  editors. 
American  Fabmeb,  Baltimore,  Md.    Monthly,  $2  per  annum.    Wortii 

ington  &  Lewis,  publishers. 
Amebican  Fabmeb,  Bochester,  K  Y.    Monthly,  $1  per  annum.    Jobs 

B.  Oarretsee  &  Co.,  publishers.    John  B.  Oarretsee,  editor. 
American  Stock  Joubnal,  Parkesburg.  Pa.    Monthly,  $1  per  an- 
num.   K  P.  Boyer  &  Co.,  editors  ana  proprietors.     A.  Marshall, 

associate  editor. 
Bee  Keepeb's  Joubnal  and  Agbicultubal  Eepositoby.  Nevada, 

Ohio.    Monthly,  $1  per  annum.    H.  A.  King  &  Co.,  publisners.    H. 

A.  King  and  Mrs.  E.  S.  Tupper,  editors. 
Boston  Cultivatob,  Boston,  Mass.    Weekly,  $2  50  i)er  annum.    Otis 

Brewer,  publisher  and  proprietor. 
Califobnia  Fabmeb^  San  Francisco,  Gal.     Weekly.  $5  per  annnm. 

Warren  &  Co.,  publishers.    Colonel Warren,  editor. 

Cabolina  Fabmeb,  Wilmington,  N.  C.    Monthly,  $2  j^ev  annum.    Wm. 

H.  Bernard,  editor  and  proprietor.    B.  K.  Bryan,  associate  editor. 
Centbal  Union  Agbicultubist  and  Missoubi  Valley  Fabmeb. 

<^aha,']Sreb.    Monthly,  $2  per  annum.    Jeremiah  Behm,  editor  ano 

proprietor. 
Chautauqua  Fabmeb,  Dunkirk,  K  Y.    Weekly,  $1  per  annum.   J. 

M.  Lake,  publisher.. 
Colman's  Bubal  Wobld  and  Valley  Fabmeb,  St.  Louis,  Mo. 

Weekly,  $2  per  annum.    Norman  J.  Colman,  editor  and  proprietor. 

William  Muir  and  C.  W.  Murtfeldt,  associate  editors. 
CouNTBYMAN,  (THE,)  Cincinnati,  O.  Monthly,  $1 50  per  annum.  Charles 

S.  Burnett,  publisher. 
Cultivatob  and  Countby  Gentleman,  Albany,  New  York.    Weekly, 

$2  50  per  annum.    Luther  Tucker  &  Son,  publishers  and  proprietfrs. 

Luther  Tucker,  Luther  H.  Tucker,  and  Jolm  J.  Thomas,  editors. 
DiETz's  EXPEBIMENTAL  Fabm  Joubnal,  Chambersburg,  Pa.    JJontUy, 

$1  50  per  annum.    O.  A.  Deitz,  editor  and  publisher. 
Dixie  Fabmeb,  Columbia,  Tenn.     Weekly,  $3  per  annum.    Paul, 

Taval  &  Hanner,  publishers.    Hunter  Nicholson,  editor. 
Fabm  and  Gabden,  Clinton,  S.  C.    Monthly,  $1  jiev  annum.    Wm.  P. 

Jacobs,  editor.    James  B.  Jacobs  &  Co.,  publishers. 
•Fabmeb's  Gazette  and  Industbial  Index,  Bichmond,  Va.    Monthly, 

$1  per  annum.    S.  Bassett  French,  editor  and  proprietor. 
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Farmer's  Home  Journal,  Lexington,  Ky.  Weekly,  $3  per  annom. 
James  J.  Miller,  editor  and  proprietor. 

Farmer's  Union,  Minneapolis,  Minn.  Monthly,  50  cents  per  annum. 
W.  A.  Nimochs,  publisher.    John  H.  Stevens,  editor. 

Farm  Journal,  Chambersburg,  Pa.  Monthly,  25  cents  per  annum^ 
H.  S.  Gilbert  &  Co.,  publishers. 

Gardener's  Monthly,  Philadelphia,  Pa.  Monthly,  $2  per  annum. 
Brinckloe  &  Marot,  publishers.    Thomas  Meehan,  editor. 

Germantown  Telegraph,  Philadelphia,  Pa.  Weekly,  $2  per  annum. 
Philip  K.  Freas,  editor  and  proprietor. 

Grape  Culturkt,  St.  Louis,  Mo.  Monthly,  $2  per  annum.  George 
Husmann,  proprietor. 

Hearth  and  Home,  New  York  City.  Weekly,  $4  per  annum.  Pettin- 
gill.  Bates  &  Co.,  publishers.  Donald  G.  Mitchell  and  Harriet  Beecher 
Stowe,  editors.  Joseph  B.  Lyman  and  Mary  E.  Dodge,  associate 
editors. 

Home,  Farm,  and  Orchard,  Newburg,  W.  Y.  Weekly,  $1  per  annum. 
A.  A.  Bensel  &  Son,  editors  and  publishers. 

Horticulturist  and  Farmer,  De  Soto,  Mo.  Semi-monthly,  $1  50 
per  annum.    Gardner  &  Co.,  publishers.    O.  A.  A.  Gardner,  editor. 

Horticulturist,  (The,)  Kew  York  City.  Monthly,  $2  50  per  annum. 
F.  W.  Woodward,  publisher.    Henry  T.  Williams,  editor  and  proprietor. 

Iowa  Homestead  and  Western  Farm  Journal.  Des  Moines,  Iowa. 
Weekly,  $2  per  annum.    Wm.  Dnane  Wilson,  editor  and  publisher. 

Journal  of  Agriculture,  St.  Louis,  Mo.  Weekly,  2  per  annum. 
L.  D.  Morse  &  Co.,  publishers  and  proprietors.   L.  D.  Morse,  editor.  ' 

Journal  of  the  Farm,  Philadelphia,  Pa.  Monthly,  50  cents  per 
annum.    Baugh  &  Sons,  publishers. 

Kansas  Farmer,  Leavenworth,  Kansas.  Semi-monthly,  $1  per  an- 
num.   G.  T.  Anthony,  editor  and  publisher. 

Maine  Farmer,  Augusta,  Me.  Weekly,  $2  per  annum.  S.  L.  Board- 
man,  editor. 

Maryland  Farmer,  Baltimore,  Md.  Monthly,  $1  50  per  annum. 
S.  Sands  Mills  &  Co.,  publishers  and  proprietors. 

Massachusetts  Ploughman,  Boston,  Mass.  Weekly,  $2  60  per 
annum.    George  Noyes,  publisher  and  proprietor. 

Minnesota  Monthly,  St.  Paul,  Minn.  $2  per  annum.  D.  A.  Bob- 
ertson,  editor  and  proprietor. 

Mirror  and  Farmer,  Manchester,  K.  H.  Weekly,  $1  50  per  an- 
num.   John  B.  Clarke,  editor  and  proprietor. 

Michigan  Farmer  and  State  Journal  op  Agriculture,  Detroit, 
Mich.  Weekly,  $2  per  annum.  Johnstone  &  Gibbons,  publish- 
ers.   B.  F.  Johnstone,  editor. 

Model  Farmer,  Corinth,  Miss.  Semi-monthly,  $2  per  annum.  Key 
&  Bare,  publishers.    Thomas  J.  King,  editor. 

Moore's  Rural  New  Yorker,  New  York  City  and  Rochester,  N.  Y. 
Weekly,  $3  per  annum.  D.  D.  T.  Moore,  editor  and  proprietor. 
Chas.  D.  Bragdon,  G.  F.  Wilcox,  and  A.  A.  Hopkins,  associate  editors. 
Henry  S.  Randall,  editor  of  department  of  sheep  husbandry ;  A. 
Willed,  editor  of  department  of  dairy  husbandry ;  and  Daniel  Lee, 
southern  corresponding  editor. 

National  Agriculturist  and  Pennsylvania  Farm  Journal,  Pitts- 
burgh. Pa.  Monthly,  $1  per  annum.  James  M.  Kuester,  editor  and 
publisher. 

New  England  Farmer,  Boston.  Mass.  Monthly,  $1 50  per  annum.' 
R.  P.  Eaton  &  Co.,  publishers.    Simon  Brown  and  S.  Fletcher,  editors. 
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TSTew  England  Farmer,  Boston,  Mas*.    Weekly,  $2  50  per  annum. 

B.  P.  Eaton  &  Co.,  publisliers.    Simon  Brown,  agricultiiral  editor. 
S.  Fletcher,  assistant  editor.    R.  P.  Eaton,  general  editor. 

Few  England   Homestead,  Springfield   and  Northampton,  Mass. 

Monthly,  75  cents  per  annum.    Henry  M.  Burt  &  Co.,  editors  and 

publishers. 
New  England   Homestead,  Springfield   and   Northampton,  Maas. 

Weekly,  $2  50  per  annum.    Henry  M.  Burt  &  Co.,  editors  and  pub- 
lishers. 
Northern  Farmer,  Fond  du  Lac,  Wis.    Monthly,  $1  25  jyer  annnm. 

Fred.  D.  Carson,  publisher  and  proprietor. 
Northwestern  Farmer,  Indianapolis,  Lid.,  and  Chicago,  HI.   Monthly, 

81  50  per  annimi.    Northwestern  Farmer  Co.,  publishers. 
Ohio  Farmer,  Cleveland,  O.    Weekly,  $2  per  annum.    S.  O.  Harris  and 

G.  E.  Blakeslee,  editors.    Mrs.  Helen  L.  Bostwick,  corresponding  editon 
Our  Friend  and  Companion,  Goodhue,  IVIinn.    Monthly,  50  cents  per 

annum.    Harrison  Lowater,  publisher. 
Practical  Farmer  and   kural  Advertiser,  Philadelphia,  Pa, 

Monthly,  $1  per  annum.    Paschall    Morris,  editor  and  proprietor. 

Horatio  Crane,  assistant  editor. 
Prairie  Farmer,  Chicago,  Dl.  Weekly,  $2  per  annum.  Prairie  Farmer 

Co.,  publishers.    Henry  D.  Emery,  W.  W.  Corbett,  H.  T.  Thomas, 

and  Eodney  Welch,  editors. 
Beconstructed  Farmer,  Tarboro^  N.  C.    Monthly,  $3  per  annmn. 

Thigpen  &  Dancy,  editors  and  proprietors. 
Eecord  and  Farmer,  Brattleboro',  Vt.    Weekly,  $2  60  per  annmn. 

E.  P.  &  A.  C.  Ackerman,  editors  and  publishers. 
Rural  American,  New  York  City;  (Post Office  address:  New  Brrais- 

wick,  N.  J.)  Monthly,  $1  50  per  annum.    T.  B.  Miner^  editor  and  pro- 
prietor. 
EuRAL  Buckeye^  Chillicothe,  O.    Semi-monthly,  $1  60  per  annmn. 

The  Eural  Printing  Co.,  publishers.    Samuel  L.  LeffingweU,  editor. 
Rural  Gentleman,  Baltimore,  Md.    Monthly,  $1  per  annum.    J.  B. 

Robinson  &  Co.,  publishers.    Frank  L.  Morling,  editor. 
Rural  Home,  Buffalo,  N.  Y.    Monthly,  50  cents  i)er  annum. 
RURALIST,  Cincinnati,  Ohio.    Monthly,  $1  per  annum.    J.  S.  Sheppard, 

publisher. 
Rural  Southerner,  Atlanta,  Ga.    Monthly,  $1  per  annum.    Miller 

&  Bailey,  publishers.    Samuel  A.  Echols,  editor. 
Rural  West  and  Weekly  Journal,  Quincy,  HI.    T.  M.  Rogers,  edi 

tor  and  publisher. 
Small  Fruit  Recorder  and  Cottage  Gardener,  Palmyra,  N.  T. 

Monthly.    Purdy  &  Johnston,  editors. 
Sorgo  Journal  and  Farm  Machinist,  Cincinnati,  O.    Monthly, 

50  cents  per  anuum.    Blymyer,  Norton  &  Co.,  publishers  and  pro- 
prietors.   William  Clough,  editor. 
Southern  Cultivator,  Athens,  Ga.    Monthly,  $2  per  annum.    Wm. 

&  W.  L.  Jones,  editors  and  proprietors.    D.  Redmond,  Areola,  La., 

corresponding  editor. 
Southern  Horticulturist  and  Monthly  Journal,  Yazoo  City, 

jVIiss.    Monthly,  $2  per  annnm.    H.  A.  Swasey,  editor  and  proprietor. 
Southern  Farjmer,  Memphis,  Tenn.    Monthly,  $2  per  annum.   W. 

Phillips  &  Co.,  proprietors.    Dr.  M.  W.  Phillips,  editor ;  assisted  by 

I»rof.  i:.  W.  llilgard,  P.  J.  Berkmiiua,  Geo.  W.  Gift,  Geo.  Husmann,  C. 

C.  Ln?jgdon,  J.  Van  Bnren,  and  D.  L.  Adair. 

SouTiu:iiN  Planter  and  Farmer,  Richmond,  Ya,    Monthly,  $2  per 
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annuin.    Charles  B.  Williams,  editor  and  proprietor.    Frank  G.  Euf 

fin,  associate  editor.    John  M.  Allen,  horticultural  editor. 
Southern  Euralist,  Tangipahoa,  La.    Monthly,  $1  50  per  annum. 
Texas  Farmer,  Henderson,  Texas.    Monthly,  $2  per  annum.    W.  E. 

Marshall  and  J.  M.  Dpdson,  editors  and  proprietors. 
Texas  Plow  Boy,  Lockhart,  Texas. — Weekly  and  semi-monthly ;  \^eekly, 

$3 ;  semi-monthly,  $2  60,  i>er  annum.  K.  C.  Eaymond  and  E.  H.  Eogan, 

editors  and  proprietors. 
Tilton's  Journal  of  Horticulture,  and  Floral  Magazine,  Bos- 
ton, Mass.    Monthly,  $3  per  annum.    Tilton  &  Co.,  Boston,  and 

Hovey  &  Heflfron,  Chicago,  publishers. 
TuRP,  Field,  and  Farm,  New  York  City.    Weekly,  $5  per  annum.    S, 

D.  Bruce  &  J.  C.  Simpson,  editors  and  proprietors. 
Western  Eural,  Chicago,  111.,  and  Detroit,  Mich.    Weekly,  $2  per 

annum.    H.  N.  F.  Lewis,  editor  and  proprietor.    G.  E.  Morrow  and 

Thomas  H.  Glenn,  Chicago,  and  Edward  Mason,  Detroit,  associate 

editors. 
WmTLOCK  Exposition  Eecorder,  New  York  City.    Monthly,  $1 50 

per  annum.    The  Whitlock  Exposition  Publication  and  Exchange 

Co.,  publishers.    Andrew  S.  Fuller,  editor. 
Willamettb  Farmer,  Salem,  Oregon.   Weekly^  $2  50  per  annum.   A. 

L.  Stinson,  publisher  and  proprietor.    John  Minto^  editor. 
Western  Farmer,  Madison,  wis.,  and  Chicago,  HI.    Weekly,  $2  per 

annum.    W.  B.  Davis,  editor  and  publisher. 
Western  Stock  Journal,  Sigoumey,  Iowa.    Monthly,  $1  per  annum. 

J.  H.  Sanders  &  Oo^  publishers. ' 
WosKiNa  Farmer,  New  York  City.   Monthly^  $1  50  per  annum.   Wil- 

liam  L.  Allison  &  Co.,  publishers  and  propnetors.    William  L.  Alii- 

fion,  editor. 
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Stations  in  States 
and  Territories. 


MAINE. 


Stenben 

Williomsbnrg  ^ . 
"West  Wfttomfle' 

Gardiner 

RtAndlbh 

Iforwav 

Comisn 

CorzMahTilla 


AT«ng68 

NKW  HAimmBK. 


Bprtsmoath 

S&»tford 

Shelbnme 

Xorth  Baxnstead 

Concord  nv 

Claremont 


▼IBMOIIT. 


Lunenburg 

North  CndUbury. 
lUnaolph . .  ^  •..  •  ■ 
Near  St.  Albans.. 
Hiddlebui^ 


ATerages 

MAaSACUUBETI'S. 


Kingston 

Topsfleid 

Lawrence 

Georgetown , 

Newbnry 

Milton 

Brookbno 

Xorth  Billerica  . 

"West  Newton 

New  Bedford    

"Worcester 

Mendon 

Lnnenbnrg 

Aipberst 

Richmond 

Williams  College. 


JAHUiJtT. 


Date. 


34 

23 

2,24 

24 
o 

2,8 
2 
2 


23 


2,3 


9i 

a 

9 


I 


38 

40 
38 
38 
38 
35 


32 

38 
44 


39 


2 
3 
3 
23 
2 


3,7.2:1 

2.3 

3 

3 

3 

3 

25 

3 

25 

23 

23 

23 

8 

3 

24 

23 


,33 
37 
3t{ 
,37 
37 


42 
30 
41 
44 
40 
45 
45 
42 
44 
43 
.39 
39 
43 
40 
,37 
39 


Date. 


19 
11 
19 
19,31 
13,14 
11 
12 
12 


13 
12 
13 


13 


Deg. 

—  8 
—14 
—11 

—  3 

—  9 

-rl8 

—  4 

0 


-15 

■  6 

3 


—  9 


13 
14 

7 

28 

6 


10, 13 
17 
17 
17 
'.2,13,17 

13,17 

6 

19 

18 

10,13 
13 
13 

12,13 

13,17 

6,10 

S8 


-16 
-  3 
-20 
-18 
-21 


J 


Deg, 
15.8 
16.6 
16. 1 
17.6 
14.9 
14.9 
16.6 
17.8 


15.5 


12.7 


21.1 

ik'-o 


17.3 


7 

4 

3 

5 

4 

4 
_  2 

-  1 
1 
8 
4 
0 

-  2 
0 

-  2 
-10 


12.7 
17.1 
15,1 
li:7 
13.4 


TZo 


26.0 

20.1 

21.6 

22.6 

21.7 

22.0 

23.61 

21.0 

21.9 

25.4 

21.4 

19.0 

20.3 

80.2 

19.1 

19.3 


B 


In. 
4,93 
2.05 
2,27 
2.86 
2.98 
2.00 
4.10 
4.13 


3.17 


2.30 
2.50 
2.95 


2.65 


2.60 


1.88 
2.14 
2.52 
0.25 
1.71 


1.70 


4.45 
3.46 
3.06 
2.41 


2.91 


3.05 
5.91 
3.27 


21.6 


3.18 
3.52 
5.05 
2.42 


3.1M 


FEBSUABT. 


Date. 


21 
20 
9,20 
20 
21 
20 
21 
21 


21 
20 
90 
24 
20 
20 


20 
20 
20 
20 
20 


21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
20 
19,20 


a 


Date. 


45 
36 
38 
44 
47 
44 
42 
41 


.•iO 
36 
46 
46 
45 
45 


37 
.42 
41 
38 
36 


,•12 

48 

4e 

49 
49 
.55 
59 
51 
55 
52 
48 
48 
49 
45 
44 
40 


12 
11 

8, 12, 25 

8 
13 

8 
23 


8 

8 

96 

3 

13 

24 


24 

3,12 

8 

23 

8 


8 
8 
3 
8 
8 
6 
8 
8 
8 
8 

23 
3,23 

33 
8 

23 
8 


sg 


Deg. 
—13 
—16 
—12 
—19 
—18 
—22 
—11 
— IX) 


-  7 
-94 
-23 

-  4 

-15 
-13 


—27 
—12 
—31 

—37 
—27 


c 

ea 


a 

ss 


I 


Deg. 
16.9 

laa 

14.8 
16.9 
14.0 
12.9 
15.3 
16.6 


14.8 


SLO 
9-3 
9.4 

las 

17.9 
15.0 


&9 
14.4 
10.2 

ai 
U.4 


10.6 


In. 

xm 

L87 
19 
1« 


Iff 


418 
101 
&S4 
LS 

Tsi 


15.2       L47 


1.45 
0.55 


115 


Itf 
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Stations  in  States 
and  Territories. 


JAStABT. 


Date. 


KBODB   ISLAKD. 

H^owport ..... . . 

cx>iiXEcncuT. 


Ponfjrat .... 

Groton 

Colnmbia . . , 
Mlddletown 
Colebrook . . 


0,23 


Averages. 


VKW  TOBK. 


23 
3 
3 
3 

7 


^- 


39 
512 
50 
42 
3d 


Date. 


»«. 


Moriohes 

Sooth  Hartford  . . 

Troy 

Germantovrn  ..  .. 

Oarrison's 

Tbrog'sNeck 

White  Plains 

Beat  St,  Dumb  Inst. 
CohxmbiA  College. 

Flat  Boah 

Stapleton 

Kewburg 

3finaTille>. 

Goavernenr 

North  Hammond  . 

IBmseville 

Soath  Trenton — 

CaaeDOvia' 

Oneid^«. 

Depatftille 

Theresa 

Oswego 

Palermo 

Nichols .  ^1 

Newark  Valley . . . 

Geneva 

Rocheet^ 

Little  GenMee — 
BofliiJb 


ATerages... 

nW  JIRSBT. 


Paterson 

Newark 

New  Bmnswick.. 

Trenton 

Borlington 

Mooreatown 

HoontHoUy 

Dover  

Haddoufield 

Newtield ".... 

Greenwich 

Yinelaud 


3 
3 

a 

3 
3 
3 
2 

23* 

23 

23 

3 

4 

23 

23 

23 

23 

23 

23 

23 

23 

23 

3 

23 

4,23 


23 
20 
23 
23 


Averages 

nXHBTLTABIA. 

Nyees 

Fallsington 

PhOad^iOiSa 


4 

3 

23 

2,3,4.24 

3 

33 

23 

4 

3» 

4 

4 

4 


3 

o 


so 

42 
3U 
42 
43 
42 
46 
41 
43 
41 
45 
48 
32 
42 
41 
40 
40 
40 
44 

^ 

39 
39 
44 


10 


10 
10,17 
17 
17 
10 


lU 


1 
4 

U 
0 
7 


42 
41 
42 
37 


43 
43 
44 

42 
48 
46 
47 
42 
45 
51 
46 
46 


50 
44 


45 


31 
6 
7,28 
31 
10 
10 
10 
10 

to 

10 

10 

10 

7 

28 

28 

12,27 

28 

5 

6 

28 

29 

28 

28. 

30 


28 
28 
28 
28 


10 
10 
31 
31 
31 

:ii 

31 
10 
31 
31 
31 
31 


a 

I 


Deo. 

27.4 


20.7 
23.6 
24.5 
22.7 
17.4 


21.8 


In, 

3.48 


2.09 
2:90 
3.10 
3.36 


-'3.85 


—  8 
—14 

—  3 
0 
6 
6 
6 
6 

14 
7 
7 
3 

—  7 
—22 
—12 

—  7 

—  6 

—  2 

—  4 
—12 
—31 

—  8 
-fe 

—  2 


0 

0 

-12 

1 


30 

30 

9r31 


3 
6 
6 

10 
8 
5 
6 
4 
8 
1 

10 
3 


-  8 

4 

13 


38.4 

n.5 

19.5, 

23.0" 

25.3 

25.4 

2S.8 

28.4 

25.1 

27.5 

23.0 

12.2 

12.7 

14.6 

15.9 

16.0 

la  6 

21.9 
15.' 9 


FKBBUABY. 


20.6 
16.2 
21.7 


20.9 
20.8 
19.4 
20.9 


30.6 


25.3 
25.9 
25.1 
30.2 
30.2 
36.7 
27.9 
35.3 
27.9 
30.9 
29.5 
36.6 

27.6 


20.6 
27.0 
30.3 


4.34 
5.00 
a33 
3.10 
3.41 


4.00 
2.^ 
3.41 
3.45 
3.27 
a  14 
2.00 
1.58 
2.57 
3.30 
4.45 
4.30 
3.35 
2.(16 
5.49 
4.50 


V92 
T.45 
3.00 
ZS3 


3. 33 


1.95 
3.38 

3.18 
4.30 
a  30 

a77 


6.00 

a32 


a  57 

4.43 

a6o 


3.68 

aso 
a  49 


Date. 


31 


31 
21 
31 
31 
30,31 


i 


i 

s 

1 


'i 


45 
53 

46 


21 

20 

20 

19,30 

21 

30 
21 
21 
21 
21 
19,30 
20 
20 
30 
30 
3D 
30 
30 
20 
9 
30 
20 
21) 
20 
30 
30 
2U 
30 


21 
21 
21 
21 
30 
30 
30 
31 
20 
30,21 
21 
21 


19 

30 
30 


Date. 


23 


83 

8 
S3 


55 
44 

43 
44 

47 
53 

47 
50 
51 

m. 

51 
48 
36 
43 
44 
43 
48 
43 
48 
40 
34 
44 
39 
58 
46 
42 
45 
53 
41 


51 

51 

46 

50 

52 

53^ 

52 

49 

50 

53 

50 

52 


49 

55 
51 


3, 


8 
33. 

8 

13. 
12 
23 

3 
33 
33 

8 
4,33 

8 
23 

3 
11 

3 

3,33 

23 

3 

3 
11 
11 
11 

8 

7 
23 
11 

8 
3.11 


8 
4 

8 
8 
8 
8 
8 
12 


8 
8 


8 

8 

23 


Deg. 
4 


—  6 

—  6 

—  4 

—  9 
-^3 


—15 
—25 
•-46 
—14 
— 10 

—  3 

—  1 
1 
6 
0 
7 

—18 
—16 
—28 
—21 
—20 
—14 
—17 
—14 
—18 
—36 

—  8 
—19 
—30 
—32 

—  5 

—  2 
—19 

—  1 


—  6 

-^  4 
—10 

—  4 

—  5 

—  5 
^  2 

-^  7 

—  3 

—  7 
3 

—  6 


-30 

.  6 

4 


las 

23.1 
21.7 
30.8 
16.8 


90.0 


36.0 
15.5 
17.0 

lao 

19.0 
23.3. 

3ao 

K2S.8 
2^3 
25.8 
19.5 
10.0 
12.4 
14.3 

ia4 

13.3 
19^7 

lao 

15.8 


ia8 

14.9 

lao 


19.8 
30.*7 
17.4 
30.9 


ia6 


31.4 
21.0 
30.4 
26.8 
26.5 

2ao 

24.8 
20.7 
24.1 
26.1 
2&6 
24.3 

3a9 


lao 

23.7 
36.6 


•«- 
B 

s  :t 

*a 

a 

C0 


In. 
4. 9:i 


1.80 
3.10 
3.2J 


3.16 


2.r,4 
1j4o 
0.86 
1.30 
1.55 


3.31 
1.02 
0.97 
3.60 

6.' 97 
1.54 
1.39 
1.61 
3.60 
a  18 
3.50 
a  51 
1.95 
14  25 
3.90 


1.09 
1.'59 
1.83 
2.83 


1.91 


1.38 
1.  f.2 
1.51 
2.20 
2^10 
3S44 


1.45 
2.35 


1.86 
4.00 

2.09 


1.28 
S.3M 
3.51 
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StatioBB  in  States 
and  Territories. 


Penka.— Con. 


G^rmanto'wn  — 

Horsham 

Plymouth  Meeting 

Dy  berry. 

Lehigh  university' 

Whitehall 

Beading 

Parkersville 

Ephratah 

Suver  Spring  .... 

Mount  Joy 

Harrisburg 

Tio|;a 

L«wiHburg 

IckeMbiirg • 

Murrysvfllo 

Grampian  HiUs  .■ 

Johustuwu 

XYanklin 

Connelisville  ..  .. 

Now  Castlo 

Beaver 

Canonsburg 


Date. 


Date. 


4 

2 


3.4 


3 

2 

4 

1  ^ 

3 

2,8 
4 


45 
42 


38 


3,4 

3 

23 

3,23 


Averages . 


MARTLASD. 


Woodlawn 

Caionsviile 

Annapolis 

Bt.Imgoos 

Emmittsbnrg  ..  .. 
Mt.  St.  lAnTfB  Col. 


23 
3,2:1 

2:j 

23 

5 


Averages. 


vmoiNTA. 

Sorry  Conrt  House 
CapeCha>L't-h... 

Comom ..'. 

Mount  Solon 

Lynchburg  

Snowville 

Wythoville 


Averages. 


VIROINIA. 


WEST 

Romney 

Grafton 

Weston 

Burning  Springs. 
Cabell  Court-house 

Averages 

HORTH  CABOLINA. 


Kenansville 
Goldsboro'.. 

Raleigh 

Oxfoiti 

Albemarle.. 


4 
4 

o  4 

A.  24, 27 
1 
3 


4 
4 

16,25 
4 
5 
3 


3,4 

1 

4 

3 

4,23 


4 

4 
4 
5 


42 
44 
44 

48 
42 

47 

4;^ 


31 
31 


11,17 


41 

50 
44 

40 


4-2 
47 
43 
45 

4y 


10,19 
31 
31 
IG 
16 
31 
31 


10,31 

9 

19 

9 


5(1 
46 
54 
48 
50 
44 


9. 13, 19 

13 

9 

9 

19 


10 

8, 12, 13 

31 

31 

9 


64 
59 
38 
60 
53 
52 


56 
65 
60 
67 

58 


70 
62 
58 
63 


31 
18 
31 
31 
30 
31 


13,31 

12,30 

IS,  13 

30 

30 


18 

18 

31 

18,31 


Dcg. 
4 
5 


1 


—  8 


4 
8 

-  2 
4 
3 
5 

10 


3 
3 

8 


1 
3 
4 

8 
9 


8 

10 

.  5 

10 

6 


13 
19 

-  4 

3 

16 

-  8 


10 
8 
4 

-  4 

10 


17 
19 
13 

8 


Deg. 

29.0 
26.1 


17.6 


24.4 
27.3 
26.0 
27.5 
37.2 

2a  5 

27. « 


21.3 
24.  3 
24.0 
19.2 


20,4 
24.9 
24.3 
27. «) 
24.6 


25.0 


27.0 
25.7 
35.9 
.11.3 
27.3 
26.3 


2a9 


36.0 
33.3 


3S.5 
35.4 
28.9 


33.8 


a 


In. 

2.20 


FEBBUABT. 


3.13 
i*75 


2.86 
1.23 


1.15 

4.09 


2.56 
4.l>2 
2.9d 
:i33 


31.0 
33.5 
38.9 
32.3 
33.3 


31.8 


40.3 
3&9 
35.0 
36.1 


2.67 


2.78 


4.07 


4.17 
4.  .'VS 
2.713 


3.88 


11.10 
1.17 


1.6» 


4.65 


3. 00 


Date. 


4.90 


3.45 


3.20 
4.30 
a40 
6.80 


19 
20 
19 
20 
19 
21 
21 
20 

30,21 
20 
20 
21 
20 
19 

20,21 
20 
20 
19,20,21 
20 
20 

19,20 
20 
20 


20 
20 
19 
20 
20 
19,30 


20 
19 
20 
19 
19 
21 
30 


19 
19,30 


16.19 
34 


31 
30 
30 
20 
SO 


Deg. 
46 
53 
50 
47 
47 
50 
53 
48 
52 
48 
53 
49 
55 
.48 
53 
52 
50 
46 
50 
56 
50 
50 
57 


Date. 


52 
50 
56 
60 
52 
49 


69 
55 
58 
60 
57 
58 
56 


62 
60 


60 


65 
69 
66 
60 
69 


8 
8 
8 
8 
3 
4 
8 
8 
8 
8 
8 
4 
8 
8 
8 
3 
8 
1 
3 
3 
3 
3 
3 


8 
23 

8 
36 

8 
8 


—  4 

—  7 
—37 

—  7 

—  7 

—  1 
—10 

—  4 

—  8 

—  2 
o 

—22 
—18 
—15 
—10 
—16 
—14 
—24 
—13 
—10 
0 

—  7 


e 

a 


» 


13 

13 

1,8 

8 

2,7.8 

1 

1 


8 
1 


8 
8 
8 
8 


.  1 
6 

-  1 
13 

-  8 
S 


11 

23 

3 

4 
30- 

-  8 

-  8 


6 
3 


3 
9 


SO 
15 
17 
13 


Deg. 
33L0 
S3.6 
SS.8 
1X6 
19.8 
31.5 
SIS 

n.6 

S4.9 
SX8 

S9.6 
315 
30.0 
18L0 
2L1 
34.0 
16u6 
SL8 
18L6 
S4.4 
9SlS 
27.4 
36.5 


33.3 


34.4 
34.8 
3L3 
3L0 
94.6 
83.9 


26w7 


3&5 
40.1 

si's' 

38l0 
30.0 
3LS 


34.6 


3L3 

3S.8 


38:9 
36.7 


33.4 


4a6 

3SL7 
37.1 


1 


as 


1%. 

IN 

\.m 

L4t 
L« 

"1*5 

*i'xi 
s.» 

'Li 

Llf 
LOt 
LSI 
L77 

%m 

19 
19 


Ltt 


IM 


ftir 

ftSl 
Lfl 


19 


1.9 


1» 

l:$ 


ISf 


4.0 


nei 


&« 


3.35 

xm 
x% 
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Meteorology  of  1868 — Continiied. 


BUtlons  in  States 
and  Territoriea. 


ITOBTB  Cabouna 
—Conttnuod. 


Statearille. 
AaheviUe. 


BOUm  CABOLCV^. 


Aiken  

Gorrdfarille. 


▲Terages.. 

QEOBGLi. 


Atlanta 
iUaoon  .. 
Ponfleld 


Averagea. . . 

JdJULUfA. 


Opelika 

CarloirViUe  . .  . . 

Moolton 

PishRiT6r 

Greene  Springs. 
Havana  


AToragea.. 

FLORIDA. 


Jackaonville 
Bort  Orange. 

Gordnn 

Lake  City... 


Averagea. 

TEXAS. 


Gifaner . . . 
Bonston.. 
Cokimbia. 

Waco 

Anatin ... 


Averagea... 

LOUISIANA. 


Few  Orleans 
Benton 


IfTHBIMTPPI. 


Grenada. 
Natohea 


Averagea. . . 

ABKAKSAS. 

Hi^na 


JANUABT. 


Date. 


4 
3 


3 

8 


3,7 

7 


3,4,7 

78 

7 

78 

3 

70 

7 

88 

3.7 

79 

3 

79 

7 
4 


3,4 


2 
5 
5.6 
2 
2 


7 
3 


3,4,6 
3 


Deg. 
52 

61 


75 
65 


72 
76 


81 
84 


74 


86 
84 
84 
89 
87 


81 
75 


78 
75 


Date. 


18 
31 


31 
31 


30 
30 
30 


30 
30 
30 

30,31 
30 

30,31 


31 
30 


31 


30 
30 
30 
30 
30 


30 
30 


30 
30 


29,30 


2 

a 


Deg. 
8 
3 


22 
12 


6 
15 
10 


Deg. 
31.4 
33.5 


35.4 


34.5 

3ao 


36.3 


37.0 
44.6 


40.8 


12 
14 
14 
21 
12 
17 


29 
34 


36 


10 
19 
16 
15 
15 


25 
15 


15 
18 


12 


44.2 
4r).  1 
38.2 


42.0 
43.1 


42.7 


57.6 

5ai 


53.2 


56.3 


41.2 
52.0 
52.0 
42.4 
4a  2 


46.8 


41.0 


42.7 
46.6 

44.7 


35.7 


a 

a 
33 


In. 
6.50 


4.83 


2.00 


00 


4.01 
7.66 


Date. 


U 


17 
20 


5.94 


22 
19 

20 


8.18 
5.65 


11.04 
11.23 


9.02 


2.80 


2.80 


1.38 
0.70 
0.36 


0.81 


8.16 
8.16 


17 

9 

9,21 

19,23 

22 

17,22 


10,21 

10 

3,4,6,7 

9 


19,21 

19,25 

24 

19 

20 


FBBRUABY. 


19 


no 
9,24 


22 


a 

5< 


i 

•r 


Deg. 
52 
62 


65 
64 


68 
68 
67 


68 
72 
62 
72 
72 
70 


78 
84 
78 
73 


80 
82 
85 
76 
83 


78 


76 
74 


76 


Date. 


13 
1 


7 
1 


7 
1 

7 


7 
1 
7 
1 
1 
1 


7 

29 

31 

1,7,29 


12 
12 
12 
11,12 
12 


12 
1.12 


12 


2 

9 

a 

a 


Deg. 

14 

4 


25 
19 


17 
26 
24 


25 
30 
22 
27 
22 
22 


36 
40 
27 
35 


IG 
31 
27 
22 

26 


21 


00 

9_-. 


15 


2 

a 


Deg. 
32.3 
36.5 


36.3 


34.6 

3ao 


36.8 


40.8 
47.4 
44.9 


44.4 


47.6 
40.2 
44.7 


4&4 
47.4 


47.5 


54.0 
56.8 
59.6 
53.7 


56.0 


49.5 
55.6 
55.2 
47.6 
54.6 


52.5 


45.7 


49.9 

4r>.  7 

47.8 


45.6 


« 

o 

a 


In. 
3.75 


3.23 


3.34 


3.34 


3.55 
6.89 


5.22 


6.79 
2.26 
4.60 

ao3 

2.79 


3.89 

5.    ■■3 


S.35 


2.25 


2.25 


1.87 
2.20 
3.48 


2.52 


3.38 
3.38 
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StatfoiiB  in  States 
and  Territorioa. 


TENNB88KS. 

XUzabethton 

Tnscalam  College 
Lookout  Mountain 

Austm 

NaabvUl© 

Clarksville 

Memphis 


▲verAget. . . 

KXKTUCKY. 


Pine  Grove. 
Lexington . . 
Danvme..., 
LodisyiUe . . 


Averages. 

OHIO. 


New  Lisbon 

Steuben  vllle 

Painesville 

Milnorsville 

Cleveland 

"Wooeter 

Gallipolis 

Kelley*8  Island... 

Sandusky  

Norwalk 

Carson 

North  Fairfield... 

Westerville 

WiUiamsport 

Marion 

IMUsboro' 

Toledo 

Bowling  Qroen  . . . 

Kenton 

TTrbanaUniversity 

Bethel 

Cincinnati  (H) 

Do (P).... 

College  HiU 


Averages. 


MICHIGAN. 

Monroe  City 

Alpena  

State  Ac.  College 

Litehflefd 

Grand  Rapids 

Northport 

HoUand 

Otsego 

Copper  Falls  ... 
Ontonagon 


JAKUABT. 


Date. 


7 
7 


6 
4 
3 
3 


3,i,5 
3 

4,r, 

4,5 


4 
4 

S3 
4 

23 

4 

4 

SO,  23 

23 
4 
4 

23 

23 
6 

G 

23 

4 

4 
6 
5 
G 
6 


23 

3 

2 

2,23 


5 


Averages. 


DtDIAKA. 


Bichmond 
Aurora . . . 
YAvagr 


23 

2,19 

21 

2,3.5 

4.5 


57 


4.C 
3,  4.  .^  6 
4 


6d 
65 
66 

68 


54 
57 

GO 
55 


SO 
45 
40 
50 
44 
50 
50 
39 
42 
43 
44 
45 
46 
50 
44 
49 
40 
46 
59 
48 
50 
52 
55 
52 


40 
37 
38 
35 
39 
34 
40 
55 
31 
34 


Date. 


31 

30 


30 

30 

9,29,30 

30 


30 
30 
30 
30 


19 

12 

9,10 

9,13 

87,28 

22 

30 

30 

9,30 

9,30 

9 

30 

30 

30 

30 

30 

9,28 

28 

30 

30 

30 

17 

30 

30 


44 

50 
60 


27 
12 
28 
28 
9 
26 
26 
27 
11 
7.8 


2 

a 

a 

a 

•0-9 


—  4 


30 
30 
30 


8 
14 
U 
13 


2 
0 
1 
4 


-  3 
4 
2 

■  6 

■  4 

■  6 
4 
0 
2 
0 

,  2 

-  6 

-  4 

-  2 
.  3 
.  4 

-  1 
-14 

-  4 

-  7 

■  4 
4 
8 

-  4 


-  G 
3 

-  5 
-14 

1 

-  4 

-  1 

-  8 

-  8 
-14 


Deg. 
33.1 
31.5 


33.5 


5 
4 

0 


30.9 

sao 


34.0 


27.9 
28.5 
32.6 
29.6 


29.4 
21.7 
19.5 
21. 9 
22.7 
21.0 
20.4 
27.1 
20.8 
24.2 
81.0 
22.1 
27.5 
21.8 
24.5 
27.0 
31.3 
25.2 


23.7 


19.5 
20.9 
19.0 
10.4 
20.5 
20.5 
23.4 
23.1 
11.4 
14.0 


lao 


21.2 
26.0 
29.2 


In. 


4.50 


5.03 
5.30 


4.94 


4.65 
4.81 
3. 95 
4.29 


29.7 

i.40 

24.2 

8.56 

26.0 

90.6 

a43 

23.2 

9.23 

21.5 

1.46 

22.9 

4.42 
1.00 
0.93 
0.94 
0.49 
0.46 
1.81 
6.45 
1.84 
4.10 
1.85 
3.25 
2.44 
2.44 
4.25 
3w72 
7.29 
a90 


3.30 


2.20 
1.15 
1.47 
2.34 
4.13 
2.98 
5.24 
2.00 
6.80 


3.15 


2.57 
4.32 
6.20 


FRSnUABT. 


Date. 


20 
80 
81,22 
33 
31 
23 
33 


19 
90 
19 

10 


20 

19,20 

20 

20 

20 

SO 

20 

80 

20 

20 

30 

20 

19 

24 

19,20 

'24 

SO 

20 

5,15 

19 

24 

20 

21 

21,24 


15 
20 
20 
90 
20 
20 

16,20 
18 
19 

18,19 


24 

34 
19 


i 

a 


B 


Deg. 
00 
61 
63 
70 
66 
67 
72 


50 
60 
71 
57 


50 
46 
48 
53 
48 
53 
55 
48 
50 
S3 
51 
51 
53 
69 
47 
54 
46 
53 
49 
49 
54 
51 
52 
48 


47 
39 
44 
46 
48 
44 
47 
55 
40 
40 


52 
GO 
60 


Date. 


1 
1 
7 
7 
7 
1,2.10 
11 


7 
7 

7 
7 


3 
3 
3 
3 
3 
3 
1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
1 
7 

p* 
4 

7 


3 
10 

3 

3 
10 
13 
17 
10 

2 
10 


1 
7 


a 
J 


Deg. 

9 

3 

14 

18 

90 


}§ 


4 
8 
5 
6 


-14 

0 
3 

-  8 

-  3 
-18 

7 

-  5 
-18 
-14 
-If 
-13 

-10 

.  o 

-  m 

-  9 
8 

-10 

-18 

2 

-  4 
»  1 

6 

14 

0 


—21 

—  2 
—19 
—30 

—  6 

—  4 

—  2 
—10 
—16 
—22 


—  4 
0 
5 


d 

s 


3G.8 
36.0 
41.2 
^1 
41.7 
30.9 
43.0 


40.1 


33.5 

34.8 
39.3 
3Sw0 


35.5 


•5 
0 


8X1 
S&O 
88.5 
SSLC 
33.8 
8Sk8 
33L1 
33.9 
23.8 
84.4 
SSlI 
94.1 
247 
31.7 
83.6 
8&3 
23.1 
24.9 
3L8 
8S.1 
27.4 
31.0 
3&3 
89.8 


36l5 


I 


5 
17.4 
18.7 

la? 

2L3 

lao 

23.5 
9&0 

ai 

11.9 

lae 


a&o 
3a3 

317 


L4« 
Lit 
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Stations  in  StAt4M 
and  Territoriea. 


ISDIANA— Con. 

Ifnneie 


Spicdand 

ColnmUlbCity. 

Carthage 

IndianapoUa... 

Jtferom ^. 

VewHaAnony. 


ILLDfOU. 

CbioAfO -. 

ITAr  Chica^. 
BMgeFaim... 
Karengp.. 

Golconda 

Aurora 

Sandwich 

Ottawa 

Wapello 

Winnebago . . . 

BM^belle 

Wyanet 

Tialdlwa 

Hennepin 

Kagnolia.. 

Shnlra 

Peoria 

leld 
ibois 
Waterloo  « 

Oaleslmre a 

HaDohester . . . 
If  ount  Sterling 

ATiHftlwJg 

Augnata 


JAXUAinr. 


Date. 


4 
4 


4 

3 


4 

4,5 
5 
1 

• 
2 
2 
2 


2 
2 
2 


5 


WlflCOMBDT. 


Manitowoc 
PI  ymoutli . . 
Milwaukee 
Appleton  . . 

Geneva 

Wanpaeca. . 
EmbarroM  . 
Bocky  Run 
Edgerton . . 
Baralrao  — 


1.5 
9 
5 
4 
4 
3 
4 
4 

3,5 

19 

5 


2.5,6 


5 


New  Uabon. 
Bayfield 


Areragee. 


MOrNXSOTA. 

Bearer  Bay . . . 

StPanl 

Minneapolis... 
Sibley 


7 
4 
2 
4 

4,5,« 
2 
4 
4 

2.3,4, 
22 


52.3, 
I   5,S 


5 

5 

3,5 

3 


Deg. 

46 
47 


48 
SO 

se 


41 
40 
4« 
43 
66 
44 
42 
47 


39 
42 
50 
44 

46 
46 
49 
51 
52 
56 
63 
48 
56 
54 
43 
55 


\ 


37 
38 
43 
37 
40 
38 
32 
38 
44 
34 

34 

34 


36 
31 

28 
30 


Date. 


30 


30 
29 
29 


29 
29 
30 
13 
30 
29 
13,'te 
29 


13 
13 
29 
29 
29 
•J9 
29 
29 
29 
29 
29 
29,30 
17,29 
29 
29 
29 


9,13 

12,13 

12 

13 

12 

12,13 

13 

12 

16 

12, 13 

12 

7,8 


12 
12 
12 
13 


i 

I, 


a 
-a 

3 


—  1 


—  3 

—  2 

5 


-  7 
■16 
-10 
-9 

4 
-11 
-14 

-  6 


-13 
-16 
-12 
-10 
.10 
-13 
-IB 
■10 

-  9 
•  3 
■  2 
-10 
^  6 
-10 

-  8 
-10 


—12 
—17 
—  9 
—14 
—10 
—20 
—19 
—18 
—14 

— ao 
—33 

-422 


—27 
—30 
—40 
—36 


Dm. 
SO.  5 
33.2 


22.8 
23.8 
27.9 


24.3 


19.8 
16.8 
20.'6 
15.5 
27.8 
14.4 
14.0 
16.6' 


15.« 
12.0 
1C.4 
13.6 
13.7 
13.2 
12.4 
14.2 


9.7 
9.6 
9.1 


12.7 


10.3 
4.5 
3.9 
2.4 


1 


In. 
2.52 
2.40 


2.24 
2.30 
3.60 


asrr 


1.88 


1.57 
2.90 
0.98 
0.85 
1.07 


11.5 

0.89 

12.0 

15.6 

as6 

17.9 

0.45 

17.7 

18.6 

i.TO 

16.3 

0.34 

18.4 

0.77 

18.6 

93.0 

9.15 

96.9 

16.4 

0.30 

90.0 

1.19 

19.4 

15.0 

19.5 

0.93 

ia7 

1.14 

1.64 
1.90 
1.29 
1.57 


3.90 
1.44 


3.31 


2.05 


2.14 
1.71 
1.96 
0.76 


Date. 


94 

19 
21 
94 
24 
84 
94 


90 
20 
24 
90 
96 
90 
20 
90 
94 
90 
90 
19 
90 
90 
19 
90 
90 
90 
24 
94 
90 
16 
90 
16,19 
16,90 


FEURUAIIY. 


16,20 

16,16,20 

10 

20 

20 

18,20 
19 
90 
20 
20 

16 

18 


18 
18 
16 
14 


^- 

53 
50 
54 
56 
59 
60 


56 
54 
60 
48 
82 
51 
48 
55 
58 
47 
50 
63 
49 
56 
62 
56 
55 
63 
56 
68 
61 
57 
58 
52 
56 


47 
43 

56 
42 
48 
48 
47 
49 
56 
58 

55 

50 


49 
45 
40 
47 


Date. 


1 

7 

3 

3 

11 

10 

10 


10 
7 
10 
10 
10 
10 

^ 

3 

10 

n 

lU 

10 
10 

3 
10 

1 

10 
11 
10 
10 

IQ 
10 
10 
10 


10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

9,12 


12 
10 
10 

9 


a 

.9    I 
a 

1^ 


Deg. 

—  6 

—  4 
—14 

—  6 
1 
1 

7 


—  9 
—19 
-^4 

-4r7 

10 
—97 
—95 
—19 
—15 
—26 
—32 
—16 
—13 
—14 
—16 

—  8 

—  6 

—  2 
0 
5 

—  7 

—  2 

—  6 
—90 

—  6 


—17 
—27 
—14 
—19 
—12 
—27 
—23 
—40 
—32 
—30 

—40 


-31 
—26 
—26 
—35 


:^ 


Dtg. 
9&5 
97.6 
21.9 
95.0 
96.9 
30.8 
36.2 


28.4 


2T.-8 
24.3 
29.3 
90.4 
40.1 
81.3 
19.7 
99.Q 
27.4 

ia3 

19.0 
24.1 
24.4 
25.0 
23.3 
24.9 
26.8 
26.9 
26.1 
35.7 
24.5 
29.5 
29.0 
26.4 
28.5 


26.9 


19.3 
17.0 
91.3 
16.3 
20.2 
17.4 
15.1 
1G.9 
18.6 
10.0 

17.4 

11.1 


17.2 


9.9 
12.8 
12.7 
11.5 


^ 


Si 


111. 

1.55 

9.10 


0.5(» 
1.13 
1.01) 
0.82 


1.18 


0.93 


0.95 
0.60 
1.05 
0.85 
1.40 
1.00 
0.77 
0.55 
a99 


0.80 
0.83 
0.75 


0.50 


0.40 
0.19 


0.80 


0.81 


1.34 
2.00 
0.  Ih2 
1.50 
0.68 


.3.40 

3.05 
0.80 
4.13 


1.98 


2.41 
1.51 
1.75 
0.82 
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StatioDB  in  State* 
and  Territories. 


JAXU.VBT. 


Date. 


HlNXBSOTA^Con. 


NewUUn. 
Ban-v-ille. . 


AverasM. 

IOWA. 


Clinton 

Davenport 

Dnbuque  

Monticello 

Moscatino 

Boslington 

FtMartiMO 

GuttcnlxTg 

Ceres 

Mt  Voruon 

Iowa  City 

Indepondonro  . . . . 
Near  Iiidep'ud'nct 

WaterUio 

Marble  Rock    .... 

Iowa  FalU 

Al^outi 

Near  Algona 

D.akota 

Fort  D<Mlge 

Booucttlmro* 

Rolfe 

f outauelle 

Logan 

Whlteaboro' 


ATsragea... 

UIBSOURL 

St  Lonia  TTniy. 

AJIonton 

Canton 

Kolla 

JefTervon  City. 

Hermitage^ 

Harrisonville  . 
Oregon 


Averages. 


KAHBAB. 


Atchison 

Leavonworth — 

Olatba 

Baxter  Springs.. 

Lawrence 

Holton 

State  Ao.  Coa 
Council  Grove. . 


Averages. 


NEBRASKA. 


Dakota 

Omaha  Mission. 

Xlkhom 

De  Soto 


1 
3 


5 
5 
5 
5 

3 

5 
5 
5 
4 
3,5 
•  3 
5 
3,5 
3 
1 
3 
3 
3 
4 
3 
4 
4 
1 


3 
3 
5 
4 


S 
4 
4 


4 
3 
S 
5 
2 
4 
S 
S 


1 

1,3 
1 

1 


Deo. 
34 

36 


40 
44 

36 
40 
47 
54 
50 
39 
36 
40 
50 
38 
30 
40 
36 
40 
33 
35 
40 
37 
37 
45 
4;^ 
48 
44 


61 
67 
56 
67 


60 
60 
62 


60 
65 
57 
64 
64 
58 
61 
60 


90 
49 
45 
43 


Date. 


12,13 

29 


16 
29 
16 
29 
29 

17,29 
29 
13 
13 
2<J 
29 
29 
13 

16, 29 
13 
29 
20 
29 
29 
29 
20 
29 
29 
29 
29 


17,29 
29 
29 
29 


21 
29 
39 


17 
17,29 
29 
39 
17 
39 
89 
39 


37,89 
39 
89 


—21 


—  6 
—12 
—12 
—16 
—12 

—  7 
—10 
—22 
—15 
—15 
— l(i 
—18 

*^*»<.. 

—15 
— iiO 
— IC 
—19 
—20 
—20 
15 
—18 
—26 
—18 
—16 
-30 


5 
•  3 
.10 

0 


-  5 
.  8 
-12 


-11 
•10 
-10 
-8 
-  7 
-11 
-13 
-10 


-18 
-13 
-15 


Deg. 

3.8 
5.0 


5.0 


14.8 
13.3 
12.4 
11.1 
13.6 
17.5 
17.8 

as 

12.8 

11.5 

13.4 

0.7 

5.9 

11.0 

7.9 

7.7 

5.9 

5.1 

7.4 

9.7 

ai 

a  5 

M.7 
14:3 

ai 


10.8 


86.8 
84.3 

lai 

26.3 


2a5 
21.1 
17.4 


82.4 


17.1 

ia3 
lao 

84.6 
83.7 

las 
las 

81.0 


19.7 


10.8 
14.8 
11.7 


—19  I  11.  S 


6 


93 


In. 

0.86 


1.49 


0.75 
0.38 
0.48 
0.30 
0.30 


6.' si' 

0.63 

o.io 

1.65 
0.80 

i.'is 

L64 
U.70 
0.99 

0.82 
0.43 
2L00 
0.65 
0.T0 
0.80 


7.89 


1.8S 
1.69 
0.60 
1.33 


0.63 
0.54 
1.00 


1.00 


0.79 
0.56 
0.60 
0.46 
0.50 
0.45 
6.30 
0.90 


0.57 


0.70 
0.80 


Date. 


0.70 


16 
16 


20 
20 

18,20 
30 
20 
20 
30 
18 

16,30 
18 

18,20 
18 
18 
18 

18,21 


18 
18 
18 
18 
18 
18,20 
16,18 
16 
18 


84 

84 
16,20 
23 
23 
82 
16,21 
16 


FKBBUAKT. 


16.18,23 
16,23 
16 
83 
83 
16 
17 
33 


16^18 
31 
16 
16 


Deg. 
45 


62 
S3 
51 
57 
53 
63 
57 
53 
48 
53 
55 
52 
55 
5a 
45 


42 
44 

51 
53 
55 
48 
58 
58 
60 


65 
65 
60 
69 
65 
69 
66 
66 


66 
68 
69 
78 
78 
68 


56 

68 
60 
67 


Date. 


10 
9 


10 
10 
10 
6,9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


9 
9 
9 
9 

10 
9 

10 
9 
9 


10 

11 

10 

11 

10,11 

11 

9,10 

9 


10 

10 

10 

11 

8 

8 

9,10 

9 


9 
9 
9 
8 


J>eg. 

—28 
—28 


—25 

—25 
—23 
—10 
—33 
—  5 
—11 
—37 
—80 
—30 
— S6 
—31 
—36 
—28 
—25 


—20 
—20 
—20 
—47 
—18 
—84 
—16 
—17 
—17 


—  5 

—  5 

—  3 
4 

—  7 
0 

—10 


-10 

-  8 

-  4 
1 

-  3 
-10 

-  6 

-  4 


-14 
-14 
-13 
-17 


I 

& 


Dtg. 
13.9 
134 


13.4 


33.5 
S9L9 
80.6 
S3.0 
3L1 
29.1 
37.6 
17.8 
9DlO 
21.3 
35.3 
19.1 
15.1 
17.0 

ia6 


15.3 

ia7 
las 

19.9 
20.7 
1&5 
83.2 
85.4 
22.5 


80.6 


34.9 
33.2 
29.0 
34.7 
33.0 
33.5 
33L2 
30.4 


33.7 


29.6 
30.6 
32.0 
36.9 
35.7 
90.7 
87.7 
314 


32.1 


83.8 
8Si3 
815 
83.3 
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JA9UAST. 


SifttioDA  in  States 
and  Territoriee. 


ITEBSABKA-^on. 

GlendAle 

Ayenfea 

UTAO. 

Gt  Salt  Lake  City. 
Wanahip 


Data. 


i 


Date. 


▲Teragas 

CALI70BXIA. 

San  Francisco.. 

Monterey 

Antioch 


1 

24 


^- 


50 
46 


▲Taragea. 

OBKOON. 


Corvallia 
Albany,.. 


ATeraees. . 


Helena 
Benton 


Averages 

WABHINOTON. 

Pofrt  Tofwosend .. 


S 
1 


16 


18 
16 


Deg. 
-«6 


1 
I 


^ 


11 


FEBBUABT. 


Date. 


1 

—18 


Deg. 
11.1 


1S.0 


94.3 

14.1 


19.3 


59 
64 

58 


46 
44 


36 


43 


11 

8 
8 


11,29 
11 


8 


34 
31 
31 


0 
—  6 


— S8 


16 


46.7 
47.1 
4.1.3 


Jfl. 
0.6S 


0.76 


2.44 
1.45 


4J 


16 


18 


1.95 


10.32 
7.65 
7.54 


45.7 


22.9 
25.4 


24.  f 


2.7 


2.7 


35.3 


&50 


fi.05 


6.05 


16 
17 


Deg. 

66 


Date. 


49 


25 


1.00 


1.00 


1.03 


14 
17 


26 


65 
71 


9,10 
9,10 


62 


54 
66 


54 


Deg. 
—fSi 


Deg. 
24^0 


—19 


40 
29 


24.1 


94.9 


94.9 


50.3 
50.9 


8 
9 


8 


10 


—23 
—30 


20 


50.6 


36.6 


36.6 


28.1 
29.7 

98.9 


40.7 


g 

98 


In. 
1.U 

0.68 


0.70 


4.78 
1.66 


3.93 


0.33 


a39 


0.55 


MABCH. 


AFBIL. 


KAmS. 

Steuben 

Weet  Waterville. 

Gardiner 

Standiah 

Norway 

Comlan 

ComiahTille 


ATeragea 

SSW  HAMPflHIBK. 


jPortamonth 

Stratford 

KortiiBamatead. 

Concord 

Goffistown  Center 
Claremont 


14 
31 
27,31 
27 
31 
31 
31 


Averages. . 
vxHifOirr. 


Lonenborg 

North  Craftabnry. 


14 
16 
15,17 
18 
31 
31 


50 
55 
54 
53 
56 
56 
52 


31 
31 


62 
59 
52 
58 
60 
60 


1,2 
6 
6 
6 
6 
1 

1,2 


57 
58 


1 
1 
1 
6 
1,2,3 
1 


2 
5 
1 
2 
3 
4 
9 


1 

.13 

0 

2 

10 

-10 


29.2 
31.6 
33.0 
31.2 
30.9 
31.1 
31.6 


31.9 


-12 
-  6 


34.0 
96.9 
33.1 
33.0 
97.0 
39.0 


3.80 
3.53 
2.38 
2.19 


2.07 
9.18 


9.69 


0.95 
9.07 


3.90 


31.0 


9a3 
31.8 


1.77 


9.80 
9.37 


98 
17 
17 
17 
17 
17 
17 


16,29 


17 

17,30 

1 


16 
16 


59 
64 
68 
67 
68 
65 
65 


13 
10 
5, 10, 13 
10 
10 
5,13 
5 


62 


69 

68 
67 


68 
67 


10,13 


10 

13 

0,10 


10 
.0 


17 
16 
20 
13 
10 
16 
16 


36.2 
3a2 
39.8 
39.1 
37.8 

3a7 

39.0 

3a4 


34.1 


19 
20 
16 


4 

11 


42.4 
35.6 
39.8 

38.0 


34.3 


4.00 
2.53 
2.28 
2.59 

'8.'64 
flL31 

2.73 


2.95 


9.94 
9.04 

9.71 


1.30 


(3ft,«^  a.\\ 
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MARCH. 


Stationa  in  States 
and  Territories. 


Bate. 


Ybbmont— Cod. 

Randolph 

Woodaiock 

Near  St  Albaua  . . 
Middlebury 


AveragM 

MABSACnUBETTS. 

Kingston 

Topafield 

Lavrrence 

Georgetown 

Newbury 

Milton 

Brookline 

Cambridge 

North  Bnierica  . 
West  Negwlon... 

New  Bedford 

Worcester 

Mendon 


31 

31 

17 

16,17 


a 

n 


et 


Date. 


LTmenhnrg  

Amherst 

Kiohmond 

Williama  College. 


Ayerages — 
f 

BBODB  1BLAKD. 

Newport 


COKNKCnCUT. 


Pomfret  ... 

Groton 

Colombia . . . 
Middletown 
Colebrook . . 
"Waterbury 


Averages. 


VKW  YORK. 


Moriches 

South  Hartford  . 
Troy 

Gemiantown  ... 

Garrison's 

Throg's  Neck  . . . 
White  Plains  . . . 
Deaf  &  Domb  lust 
Colombia  College. 

Flat  Bosh 

Newborg 

Minaville 

Goovemeur 

North  Hammond . 

Hooseville 

Sooth  Trenton... 

Cazenovia 

Oneida 

Depauville 


14,15 
15 
14,15,18 
15 
15 
18 
17 


17,27,31 
17 
14 
15 

17 

15,31 
31 
31 
17 


28,31 


15 
31 
15 

28 
15 


31 

31 
31 

15 

31 
31 
17 
31 
17 
31 
31 
31 
17 
17,  31 
17 
Iti 
17 
IG 
17 


60 
57 
63 

58 


60 
55 
55 
56 
57 
61 
71 


1.5 
1 
2 


58 
62 
58 
56 

60 

58 
60 
67 
65 


64 


55 

m 

63 
63 
64 


70 

67 
63 

70 

61 
62 
60 
57 
59 
58 
65 
61 
64 
70 
59 
65 
64 
67 
66 


4 

1 

o 

1,3 
1 
1 
3 


6 
1 
4 
3 

3,4 

4 
1 
1 
3 


3 
4 

3 
3 
3 


3 
3 
3 
3.4 
3 
3 
3 
3 
1 
1 
1 
1 
1 
i 


a 


APRIii. 


Date. 


Deg. 
—16 
—14 
—23 
—  9 


2 
2 
2 
4 
1 
1 
2 


—  2 

—  4 

2, 

—  2 

—  2 

—  3 

—  7 

—  4 

—  2 


—  3 

—  3 

—  4 

—  5 
—10 


—  7 

—  1 

—  1 


3 

2 

4 

H 

3 

-  5 

-10 

-22 

-15 

-12 

-18 

-10 

-10 

-10 


Deg. 

28.4 


29.6 
30.6 


29.7 


36.2 
32.2 
33.7 
52.9 
33.3 
33.9 
37.7 


34.6 
35.0 
35.2 
33.9 

33.1 

34.1 
33.8 
37.8 
32.0 


44.4 


35.9 


32.4 
34.5 
36.0 
35.1 
32.6 


34.2 


39.4 

34.8 
35.5 

36.9 

37.0 
37.1 
35.3 

36!  2 
37. 5 
2a4 
31.1 
30.7 
31.1 
30.4 
32.7 


32  7 


In. 

1.66 


2.25 


2.27 


4.15 
3.41 
1.56 


1.70 


4.52 
2.82 


2.30 
3.25 
3.63 
1.20 


2.85 


4.60 


2.20 
2.^7 


9.78 


2.48 


3.29 

2.45 
2.06 

4.20 

2.62 


3.69 
2.60 
1.35 
2.25 
2.73 
1.86 
3.93 
3.31 
3.00 


4.80 
4.47 


22 

1,30 

15,^ 

16 


Deg. 
63 
63 
67 
65 


Date. 


22 
22 
22 


17 
22,30 


1 
23 
23 
22 
23 

23 

17 
1 


30 


28 


23 
22 
1 
1 
23 
23 


23 
17 

i.n 

23,30 

2:1 

23,27 

23 

27 

27,30 

17,30 

15 

15 

15 

1 

30 

15 

15 


72 
65 


68 
68 


74 
69 
76 
65 
67 

69 

69 
68 


70 


61 


66 
63 
72 
71 

68 

68 


70 

72 
72 

72 

72 
74 
70 
67 
71 
69 
74 
67 
72 
80 
63 
62 
66 
70 
75 


10 

10 

6 


es 


a 


6 

5 

5,10 


5 
13 


9 

13 

6/W 

3;'9 

9,13 

i  10. 11 
5.9,10 


9 


5, 9, 13 


5,9,13 
9 
9 
9 
5 
10 


6,9. 
13,14 

5.6 
10 

5.9, 
13,14 

5,9 

9,n 

9 

6,9,13 

5,13 

13 

9 

10,13 

9 

5 

5 

5,13 

5 


5 


4 

8 

11 

13 


i 

0 

e 

t 

B 
it 


S3 
21 
83 


23 
90 


} 


27 
22 
82 
85 
21 

81 

19 
83 


Deg 
3S.1 

36.8 

JI,3 

3&? 


• 
E 


fi 

I 


V 


3&5 


43.1 
41.3 
'415 


41.4 
39.6 


18 


86 


80 
18 
83 
22 
15 
23 


I 


28 

81 
31 

84 

85 

35 
24 
25 
88 
84 
26 
17 
18 
13 
10 
18 
14 
18 
14 


45i8 
48.9 

4a5 

41.8 
4L3 

40.4 

41-0 
42L0 


3&1 


4L5 


41.5 


30.8 

43.8 
43.5 

3ru 

48.5 


41.3 


46.0 

49.8 

42.9 

418 

45.0 
44.5 
4Su8 
43.4 
4Sl9 
43L3 
4&3 
AS 

aa3 
4a4 

3S.6 
3&S 
38.8 
4L1 


a.: 


4! 


1< 


•  •  •  • 

4^ 
*4! 


Sii 


xi 


C4 

41 
11 
11 
HI 

t; 
u 

IX 


I 
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MARCH. 

APRIL. 

/ 

• 

tioMin  States 
id  XenitoriM. 

Date. 

a 

1 

M 

Date. 

• 

S 

«  - 

s  *^ 

s 
•a 

3 

• 

a 

ii 

1 

a 
A 

a  a 

03  « 

a 

Date. 

15 
15 
15 
27 
27 
15 
15 
28 
27 
15 

t 

3 

Date. 

2 

a 

a  ^ 
a 

a 

• 

2 

a 

a 

0 

a 

a 

mm-* 

sr       ■ 
w  York— Con. 

* 

tsrtMk 

17 
17 
17 
17 
17, 30. 31 
9,15 
17 
30 
17 
28 

Detf. 

68 
65 
.  60 
643 
fiO 
64 
72 
68 
64 
63 

I 
1 
1 
.'i 
1,4 
3 
A 
U 
3 
3 

—22 
0 

—  8 
—11 
—12 

—  4 

—  4 
—22 

—  5 
—11 

Deg. 

33.8 
30.5 
35.3 
39.8 
35.9 
34.8 
33.6 
38.0 
34.7 

In. 
2.23 
3.80 
2.60 

'2.46 
4.38 
2.80 

'4.66' 

73 
75 
73 
73 
69 
73 
75 
74 
68 
79 

*  0  •  9  •  • 

• 

5 

5 

9 

13 

13 

5 

5 

9 

5,8,9.12 

5.9 

Deg. 
12 
17 
15 
18 

8 
18 
21 

9 
22 
19 

Deg- 

39.6 
37.3 
41.9 
37.9 
40.3 
41.2 
38.3 
41.6 
40.9 

In. 
2.43 

ireeo 

1.53 

Inrnio , , , ,  - . , . 

1.50 

♦jfilT*!  ,     - 

ir%rk  Valley... 
ae'va ...... .... 

3.38 

sheater 

tleG«nefi«e — 
BenakmBildge 

1.86 
1.75 

i.86 

■ 

A  wiaiiaB 

34.4 

3.'11 

41.7 

3.20 

14,31 
31 
17 
17 
17 
17 
17 
17 

62 
61 
77 
68 
80 
79 
80 
75 

3 
4 
3 
4 
4 
3 
4 
4 

1 
2 
4 

1 

4 

o 

2 

4 

23 
23 
23 

72 
73 
72 

6 
13 
13 

22 
21 
23 

nW  JU8ET. 

ienon.... ..... 

37.2 
37.3 
36.2 
41.2 
41.2 
38.1 
40.0 
40.2 

2.68 
2.17 
1.60 
2.99 

aeo 

2.68 

44.7 
45.1 
44.6 

5.  as 

irark 

a.  26 

IT  Bronawick.. 
tntmi .- ... 

4.63 

rUxigton 

orcatown,. 

ant  Holly 

rood...... ..... 

15 

75 

13 

27 

46.1 

5.09 

15 
2 
1 

23 
1 

15 
23, :« 

30 

71 
71 

84 

•9 
69 

73 

72 

80 

6 

13,14 

9 

5,6,9 

13 

6 

13 

13 

19 
28 
28 
25 
22 
22 
35 
24 

46.6 
46.9 
45.5 
44.4 
44.4 
46.3 
47.7 
47.1 

^Grand4>..r . .. 

^ville 

6.15 

ret 

idonfleld 

irjleld 

17 
17 
17 
•      17 
17 

68 
78 
80 
76 
81 

3 
3 

3,4 

1 
4 
4 

5 

36.8 
39.0 
39.6 
40.2 
4L9 

2.41 
3.54 

'5.31" 
4.88 

2.35 
5.55 

wnwich 

mlMid 

a87 
5.19 

4.TimcM 

42.4 

3wl8 

45.8 

4.83 

IS 
17 
17 
17 
17 
17 
17 
31 
31 
17 
31 
17 
15.31 
17 

70 
78 
76 
80 
80 
78 
69 
60 
03 
69 
65 
75 
68 
70 

1 
4 
3 
3 
3 
3,4 
5 
3 
1 
5 
3 
5 
3 
3 

—10 
0 
9 
2 
3 
5 

—22 
2 

—  2 

—30 
5 
0 
0 
4 

1 

1,23 

23 

71 
71 
70 

5,13 

6 

12 

18 
25 
30 

aanTLVAKu. 
oea 

35.7 
39.3 
40.9 
3&0 
38.2 
38.2 
32.0 
35u9 
36.5 
34.4 
39.0 
37.1 
40.3 
39.0 

3.30 
8.50 
3.80 

41.0 
46.0 
47.2 

4.30 

laington 

Ifdelphia 

•amtttawn 

caaham... 

nMratbMeat'g. 

berrr. 

ligbuniTeraity 

dShall 

(toryrilla 

iding 

V^ 

3.01 

i'so' 

2.37 

23 
23 
28 
23 
23 

27.28 
23 
23 
23 
23 

33,30 

2;? 

30 

28 

30 

23,30 

73 
73 
71 
74 
72 
70 
78 
74 
78 
80 
75 
73 
80 
78 
TJ 
75 

5 

13 

13 

5,6,13 

14 

5,9 

13 

5, 9, 12 

6,13 

5,13 

13 

13 

5 

9 

5 

13 

36 
23 
10 
25 
20 
18 
25 
28 
24 
26 
13 
35 
34 
13 
22 
17 

4a  9 

45.7 

3a5 

43.2 

43.6' 

40.2 

47.1 

45.4 

47.1 

47.0 

47.5 

45.8 

47.6 

41.1 

43.6 

44.4 

a94 
"3*82 

•karSville 

iratah 

nar  Spring 

nut  •Jot.  ...... 

4.20 
3.16 

rriaboTff 

mtain  Dala 

31 

es 

3 

6 

3a6 

3.47 

&03 
4.27 

gM  ............ 

30 
31 
15 
15 
31 
8,15 
15 
15 
15 

15 

16 

74 
64 
71 
71 
63 
64 
66 
72 
68 

09 

76 

3 
5 
3 
3 
3 
3 
3 
3 
3 

3 

3 

—80 
—11 

—  2 

—  3 
—14 

0 
—35 

—  7 

—  7 

0 

—  4 

38.8 
35.0 
37.8 
41.0 
32.7 
38.0 
36.2 
42.8 
40.9 

43.3 

43.0 

3.05 
2.38 
3.31 
3.44 
4.03 
3.80 

a30 

3.76 

a  60 

rlaburg 

aaborg 

rryavule 

anpian  Hills.. . 

isaiown 

aklin.- 

jMlUvUle 

irCaatla 

a85 

4.28 

28 
29 
15 
28 
15 

28.30 

15 

74 
68 
75 
70 

77 

75 
73 

5, 9. 13 

13 

13 

5 

13 

C   5,8, 

113,13 

13 

10 
15 
15 
20 
11 

|30 

80 

36.9 
40.2 
40.0 
4&4 
44.5 

46.5 

44.3 

4..')0 
7.55 

lonalmrg 

2.54 

^▼aragaa. ..... 

37.9 

3.04 

39.0 

4.03 

17 

80 

4 

0 

1 

73 

13 

>    «x 

MABTLAIfD. 

lodlawn 

39.4 

3.00 

^\<^.^ 

V    K.V6» 
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StatioDB  in  States 
and  Territories. 


Mabylamd— Con. 


Annapolia. 
St.  Xni£oe«. 


iffc 

m 


Emmittaburg 

Mt.St.Mary^8Col 


AyaragM 

YXBOUflA. 

SorryConrt  Honae 
Johna<Mit4>wn — 

Ck>mom 

Id^rant  Solon 

Lynchburg 

&iowville , 

Wythevllla 


AyeragM 

wwTvnoDnA. 


Bomnay 

Burning  Springs. 
CabeUCourtHouae 


Ayeragea 

■OBTH  CABOUNA. 


Kenansyilla 
Goldaboro*.. 

Baleigh 

Oxfora 

Albemarle... 
Statesyllle. 
Aahayille... 


Ayeragea 

SOUTH  CAXOLINA. 


Aiken 

Gowdysyille. 


Ayeragea. . 

OEOEOU. 


Atlanta  . 
Maoon .. 
Penfleld , 


Ayerages. 


Opellka 

Carlowyille 

Moulton 

Fi8h  River 

Grceno  Springs.. 
Havana 


Averages.. 

FLORIDA. 

Jaokaonyilla . 


MARCH. 


Date. 


16 
17 
15 
15 


17 


17 
16 


15 

16 

15,16 


17 
17 
17 
17 
17 
17 
24 


16 
S4 


24 
16 
16 


34 
14,15.24 
16 
15,16 
16 
S4 


16,17 


76 
72 
66 


88 


86 
82 
76 
74 


78 

104 

76 


85 

84 
84 
80 
68 
81 
75 


84 
82 


83 
85 
63 


89 
62 

78 
84 
85 
82 


00 


Date. 


4 
4 
3 
3 


3,4 
3 
3 

3,4 
3 


3 

2,3 

3 


3,4 

4 
5 
3,4 
5 
4 
3 


4,5 
4,5 


4 

3 
3.4 


3 
3 
3 
4 
3 
3,4 


Diff. 

6 

12 

2 

2 


16 


15 
13 
19 
12 
10 


6 

10 

8 


SO 
83 
18 
22 
16 
15 
17 


32 
22 


22 
34 
30 


32 
34 

30 
30 
34 
34 


46 


i 


43. 

44.7 

3a5 

39.6 


4L3 


5L7 


4a  7 

48  3 
49.2 
45.5 
46.0 


4a  2 


44.4 

53.1 
49.2 


4a  9 


50.9 
53.6 
50.0 
49.0 
51.6 
47.7 
4a9 


50.2 


55.8 
52.9 


54.4 


54.5 
60.1 
57.2 


57.3 


60.6 
62.2 
55.6 
63.5 

60.6 
60.0 


60.4 


66.7 


33 


In. 
3.41 
3.69 


2.43 


3.13 


0.24 


13.25 
2.30 


5.26 


2.70 


2:70 


2.36 
3.35 
4.60 
4.20 
4.70 
a85 


a  74 


a  51 


a  51 


2.71 
4.35 

a40 


a49 


a50 
a54 

2.90 

a  51 
a  52 


a  65 


1.35 


APRIL. 


Date. 


30 
28 
30 
30 


30 
30 
30 
30 
30 
30 
2 


30 
34 


30 
30 
30 
.30 
30 
30 
30 


30 
30 


20 
30 
13 


28 

14.30 

30 


13 
13 


20 


I 


^ 


Deg. 
71 
72 
83 
77 


87 
76 
82 
82 
74 
81 
83 


82 
64* 


84 
87 
87 
80 
01 
63 
76 


87 
63 


85 
85 
66 


87 
86 
80 


85 
84 


92 


Date. 


6 

5,9 

5,13 

13 


5 
6 

5.9 
6 
6 
6 
6 


5 
6 


14 

6 

13,14 

6 

4,8 

6.14 
6 


14 
13 


8 

8 

8,14 


6 
8 
6 


8 
8 


8 


t 

p. 
fi 

a 

a 


27 
31 
24 
23 


32 
30 
33 
98 
31 
22 
28 


24 


26 


.77 
38 
36 
35 
32 
30 
31 


35 


29 
42 

38 


39 
49 
41 


36 

37 


50 


B 


13^ 


50.0 
50.0 
46.7 
46.4 


4&0 


57-5 
S2.2 
55.2 
5a8 
SL3 

4ai 

49.8 


9B.6 


50.1 


46.7 


4a4 


59.4 
5SL6 

sas 
sa7 

S&8 
5L7 

5at 


sa7 


57.0 
56.5 


57.8 


5a9 

09.8 
60.0 


60.3 


6a4 
66.3 
5&6 


e 

« 

U 
3 


174 
LIS 


ill 


a4S 


&» 


liO 
131 


&18 


LT« 


LIO 


9Lf6 

185 
19 
150 

7.SC 


&13 


9.34 


134 


1L3( 
IfS 


7.» 


175 
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eutions  in  States 
aaoid  Xexritaries. 


FLOin>A->Oon. 


Port  Oranffe. 
Lake  City... 


ATerages. 


Oilmer..., 
Hcmaton.. 
Columbia. 
Waeo  — 
Aoatin... 


MARCH. 


Date. 


14 
16,17 


14 
10 
15 
S2 
14,16 


IX>UI8IA9A. 


New  Orleans. 
Benton 


Averafaa. 


Grenada.... 
BffookhaTen 

Natcbea 

Marion 


Averages... 

ABKA2IBAB. 

Helena 


EUzabethton 

Tuacnlmn  College 
Lookout  l£oimtain 

Austin 

Clarksvilla 

Hemphis 


ATerages. 


KSsmiCKT. 


Pine  GroTO. 
Lexinrton.. 
BanTiBe.... 
LofdaTille.. 


ATerages... 

OHIO. 

Kew  Lisbon 

StenbenrlUo — 
Hilnersrille.... 

Clereland. 

Wocwter 

Oallipolis 

Kellf^y'fl  Island 

Sandtiflky 

Kortvalk 

Carson 


84 


84 
80 
88 
83 
83 


I)ate. 


16 
34 


16 
24 
16 
34 


S4 


10 


S3 

16 

15,16 

24 


15,16,25 
25 
25 
23 


{ 


17.34, 
25,31 
15 
83 
17 
15 
15 
23 
15 
15 
23 


83 
83 


80 
82 
80 
88 


86 


79 


80 
83 
78 
82 


76 
76 
83 
78 


} 


65 

67 
76 
67 
74 
76 
62 
65 
72 
70 


23 
4 


3 
3 
3 
3 
3 


3 
3 


44 

39 


34 
41 
40 
3d 
40 


3,4 
3 
3 
3 


3 
3 
3 
3 


3 
3 

4 
3 


3 
S 
3 
3 
3 
2 
3 
3 
3 


53 
33 


64.6 
63.8 


64.7 
t 


61.3 
67.8 
67.1 
63.7 
64.7 


In. 


2.88 


2.12 


64.9 


61.6 


6L6 


34 
39 
37 

28 


33 


16 


31 
32 
21 
27 


10 
11 

18 
17 


—13 

0 
—10 

—  5 
—30 

3 

—  5 

—  5 

—  6 

—  8 


59.0 
69.0 
63.3 
6L0 


61.3 


50.3 


90.1 


55.1 
57.5 
55.0 
57.4 


55.0 


49.9 
53.7 


52.6 


93.1 


40.4 

44.0 
3a3 
37.2 
42.0 

4a  5 

36.2 
38.2 
:i9. 4 
4L1 


1.76 

10.60 

4.55 


5.64 


8.43 
&70 


8.56 


5.31 
5.53 
4.17 


4.97 


3.47 
3.86 


6.83 


4.72 


3.12 


3.97 

4.20 


3.69 
3.91 
5.96 

as? 

3.93 


xruiL. 


Date. 


Date. 


12 
26 


29 
30 
23 
30 
15 


15 
13,24,29 


14 
13,30 
13,14 
38,39 


13,30 


30 
34,29 

30 

30 
29,30 

30 


39,30 

29,30 

29 

30 


27,29 

28 
39,30 
39 
28 
30 
20 
29 
29 
28 


65 


85 
81 
91 

88 
89 


82 

84 


84 
85 
81 
88 


89 


81 
79 

82 
84 
80 

88 


78 
76 
84 
79 


68 

76 
75 

77 
77 
78 
66 
74 
76 
78 


8 
8 


3 
3 
4 

1 
36 


4,8 
8 


8 
4 
4 

8 


6 
5 

6.7 
6 
5 
8 


5 
5 
5 
5 


6,13 

5 
6 
12 
6 
5, 9, 13 
5 
5 
5 
5 


43 


47 

63 
50 
34 
50 


46 
47 


33 
45 
42 
32 


39 


30 
32 
35 
26 
31 
38 


22 
29 
28 
23 


20 

23 
20 
20 
211 
28 
22 
18 
16 
VI 


9 
u 

2 

a 


:a^ 


71. 
6&5 


70.6 


66.3 
71.9 
71.4 
67.8 
68.3 


69.1 


65w6 
65.4 


65.5 


68.6 
66.6 
69.9 
ff7.3 


66.6 


62.0 


53.2 
56.3 
60.4 

5a4 

55.4 

60.1 


57.3 


53.8 
51.9 
56.6 
63.1 


53.9 


43.8 

48.8 
45.5 
42.5 
47.4 
51.1 
42.2 
4.%  8 
43.7 


In. 
'l88 


2.36 


5.  9d 
5.40 
3.63 

Too 


7.97 
13.66 


10.81 


\ 


9.80 
7.61 
7.96 

&46 


4  34 
4.92 
4.79 
6.05 

Tw 


3.84 


1.43 
3.97 

'5.06 
1.83 
4.13 
L69 
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and  Territories. 


Ohio— Con. 

North  Fairfield. 

Wfefiterville 

Marion 

Hillsboro' , 

Toledo 


Bowling  Green.. 

Kenton 

UrbanaUnirersity 

Bethel 

Cincinnati  (H)... 

Do.       (P).., 

College  HilL 


Areragea. 


MXCmOAN. 


Monroe  City 

Alpena 

State  Ag.  College. 

Litchfield , 

Grand  Kapida. 

2lf  orthport 

Holland. 


Otaego 

Copper  Fa]^. 
Ontonagon... 


AreiageB 


INDIANA. 


Richniond 

Anrora. 

Vevay 

MiuK^e.. 

SpiceUna 

ColiuabiaCity... 

Caruage 

ludianapoUf 

State  University. 

Rensselaer 

Merom 

New  Harmony.. 


AvengM. 


XLLINOIB. 


Chicago 

Near  Oiiicago. 
Ridge  Farm... 

Marengo 

Golconda 

Aurora 

Sandwich  — 

Belvidere 

Ottawa 

Wapello 

Winnebago... 

Bochelle 

Wyanet 

Tisldlwa 

Magnolia 

Elmira 

Peoria 


HAKCB. 


Bate. 


15 

15 

23 

15 

f  15,23, 

{30.31 

16 
15,23 
15 
15 
15 
15 


30,31 
30 

30,31 
2:1 
31 
31 
16 

ilQ.9d 
29 
29,30,31 


23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 


16 
93 


23 
16 
23 
S3 


23 
23 
23 
16 
23 
23 
23 
16 
93 


o 

P. 

B 

5  . 
^  o 

Su 


I 


Deg. 
72 
74 
69 
71 

I  62 

TT 
60 
72 
73 
74 
75 
73 


\ 


71 

45 
64 
69 
68 
64 
68 

68 

53 

SO 


70 
76 
R2 
76 
74 
78 
72 
76 
72 
77 

n 

78 


72 

84 


75 

84 
71 
74 


78 
80 
73 
74 
74 
77 
82 
76 
75 


Date. 


3 
3 
3 
3 


3 
3 
3 
3 
3 
3 
3 


3 
2 
4 
4 
4 
4 
4 


2 
3 


4 
3 
3 
4 
4 

3,4 
2 
4 
3 

3,4 

3 

38 


3 
3 


3 
3 
3 
3 


2 
3 
3 
3 
3 
3 
3 

%^ 
3 


s 
a 


^3 

—  3 

—11 

3 

—  6 

—24 
4 
0 
4 
8 
14 
6 


—  8 
0 

—  7 
—10 

—  6 
—11 

—  8 

—  2 

—  5 
—10 


8 

10 

4 

5 

-  2 

0 

'  7 

14 

8 

7 

15 


5 
4 


-  8 
12 

-10 

-  8 


1 
-13 

-  9 
-12 

-  6 
0 

-  5 
6 
9 


2 

% 

S 

o 

a 
c 


JOeg. 
39.6 
41.3 
39.6 
44.5 

3a3 

39.9 
39.8 
42.6 
46.0 
47.0 
50.7 
45.8 


41.8 


37.0 
30.0 
37.8 
37.0 

3ai 

31.2 
3a4 

40.0 

26.6 
27.2 


34.3 


42.3 
4a  2 
50.3 
43.5 
43.7 
39.7 
44.5 
44.6 
46.9 
42.9 
47.8 
52.0 


45.7 


43.8 
41.7 


sai 

53.1 

3ao 

39.6 


42.6 
45.5 
3a3 
38.5 
42.3 
49L8 
43.2 
44.7 
45.7 


% 

a 


•^4 


In. 
4.77 
7.93 
7.42 
6.59 

8.75 

14.00 
12.72 
7.51 
5.75 
4.87 
5.41 
10.48 


6.43 


3.35 
3.10 
4.65 
5.02 


4.50 


2.95 


3.93 


7.70 
6.99 
5.40 

10.00 
7.10 
8.00 
7.75 
7.09 
7.58 

11.25 
a55 
6.40 


7.82 


5.95 


5.40 
4.10 
6.88 
4.86 


4.48 
4.88 
4.78 


4.75 


6.50 
5.73 
5.38 


Date. 


28 

20 

28,29 

29 

29 

27 
30 
30 
29,30 
29 
30 
30 


27 
28 
28 
27 
28 
27 
28 

25.26 

26 
90 


29 
29 
27,29 
92,27 
22 
28 
29 


30 
22 
30 
30 


21 
96 
22 
27 
24 
27 
22 
27 
92,97 


ATBIL. 


27 
97 


22 
27 
99 
99 


2 

a 


I 


"?8 

76 
72 
74 

71 

75 
70 
76 
75 
74 
85 
75 


6,7,9,13 
5 
5 
5 
9,13 
6 


75: 
48 
72 
72 
76 
70 
70 

72 

51 
62 


71 
80 
85 
74 
72 
74 
72 


71 
79 
79 
77 


73 

70 
74 
69 
87 
67 
72 
70 
79 


71 
79 


74 

89 

78 
79 


Date. 


5 


5 


5 


4,8,10 
5 
5 
4 

5 

5,8 
8 


9 
9 


5 
5 
5 
4,5 
4,5 
5 
5 


5 
4 

5 
5 


5 
4.5 
4 
5 
4,5 
5 
4 
4 
4 


5 
5 


5 

5,10 

5 

5 


I 

S 

s 

a 


22 
19 
23 

13 

3 
30 
29 
94 
25 
33 
98 


23 
15 
17 
19 
17 
16 
21 

16 

5 
4 


5» 

2e 

23 
25 
25 
22 
S5 


25 
92 
95 
32 


19 
14 

28 
9 
96 
14 
18 
15 
24 


17 
13 


22 
96 


o 

I 

c 


a 


Dtg. 
44.6 
47.6 
44.3 

47.4 

42.5 

44.5 

43.8 
46.7 
4T.3 
49.1 
53.7 
4a5 


46.1 


44.3 
33L7 

40.5 
4L8 
37.5 
41.7 

4S.7 

14.3 
33.2 


37.5 


45.8 
5a9 
53.1 
46L9 
47.1 
45l1 
46.9 


4&8 
44.9 
49.6 
53.6 


48.4 


V 

"5 


I    ^A 


=  s 

C  C 

a 


tH 
1S7 
1$ 

iiS 

3.36 

5.55 
S.44 
<1» 
1» 
2.73 
130 
144 


lU 


i87 
l.S 
l.B 
1» 


as 


4C 

5.45 

6.94 
IN 


45i9 

4a8 

42.5 
41.4 
58.0 
42.3 
4^2 
40.9 
457 


ifl 


3.61 

ia 

£.66 
4.SD 
4.56 

S.4^ 

"i'x 


41.1 
42.1 


143 


45.0 
47.3 


93     46.5 
93  i  47.6 


121 

lis 

lid 


METEOROIX>OY  OF  1808. 


625 


MeUorol^gy  of  1868 — Continiied. 


Stations  in  State* 
And  Territories. 


MABCH. 


Dat4». 


ILUKOIB— Con. 


^nin|^eld.. 

Inibois 

Waterloo  . . . 
Galosborg . . 
Manchester 
Mt.  Sterling 
And^usia . . 
Angosta..... 


WUCOHIDI. 


Manitowoo... 
Plynionth ... 
Wilwaokoe.. 
Appleton.... 

Geneva 

Waapacoa... 
Enibarrass.... 
ftocky  Rob.. 
Edgerton.... 

Baraboq 


New  Lisbon 
Bayfield 


Bearer  Bay. 

St.  Paul 

SdinneapoUs 

Siblev 

Danfille 

NewUlm  .. 


IOWA. 


Clinton 

Davenport 

Bnbnqne  

Honticello 

Burlington ..  / 

Fort  Madison 

6atton>erg 

Ceres 

Mt.  Vernon 

Iowa  City 

Independence 

Near  Indeiiend'ce 

Waterloo. 

Marble  Rock 

Ipwa  Falls 

Algona  

Near  Algona 

Dakota 

Fon  Dodge 

Boonesboro' 

Bolfe 

Fontenelle 

Losan — 

Whitosboro' 


Averages... 

40 


g 


s 

a; 


16 
15 

ia 

16 
15 

it>,  5j 

23 


31 
31 
31 
31 
83 
31 
31 


23,29 

29 

31 
31 


31 
31 
31 
31 
30 
31 


23,30 
16 
16 
23 
31 
16 

16,31 
23 

16,23 
31 

16,23 
23 
23 

23,31 
23 
31 
31 
23 

23,31 
23 
30 
23 
22,23,24 
22 


Deg. 

75 
74 

M) 
75 

7!> 
85 


75 


Date. 


3 
3 
3 
3 
3 
2,3 
3 
3 


70 
67 
70 
62 
74 
71 
66 


80 

G6 

73 
76 


65 

70 
67 
67 
69 
71 


72 
71 
71 

77 
79 
76 
74 
78 
75 
75 
74 
76 
77 
70 
74 
68 
68 
73 
74 
80 
70 
82 
84 
81 


3 
3 
'.K 
3 
3 
3 


3 
3 


3 

3 

3 

2,3 

2 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 


cS 
hi 

o 

3 


S3 


Ikg. 
4 

8 
18 

4 
11 
12 

2 
10 


—  3 

—  8 
0 

—  5 

—  3 
—17 
—13 


—12 

—  2 

—23 
—20 


—26 
—12 
—15 
—  6 
2 
0 


-  4 

3 

-  1 

0 

14 

7 

-  8 
5 
5 
3 

-  1 

-  8 

-  2 

3 

o 

4 

2 
3 
5 
0 
4 
9 
13 
6 


a 

i 
S 


l>eg. 

44.0 
43.8 
51.3 
43.9 
47.6 
4a9 
44.1 
47.6 


44.7 


35.0 
33.0 
36.2 
33.3 
35.3 
35.0 
32.6 


•JO.  v 

40.0 

36.7 
28.2 


34.9 


26.5 
32.6 
32.2 
31.7 
30.5 
34.5 


32.3 


41.9 
41.6 
39.5 
41.9 
47.6 
45.4 
36.1 
41.7 
41.2 
42.7 
39.0 
38.3 
39.0 
37.9 
35.3 
35.5 
36.4 
39.1 
38.7 
38.0 
37.2 
41.0 
43.0 
40.1 

39.9 


t3 

a 

« 


In. 

8.43 


5.40 
5.81 


5.63 


5.52 


3.87 
3.20 
4.59 
1.35 


3.61 


7.75 
11.25 


5.09 


1.51 
1.22 
0.90 
1.G2 


0.51 


1.03 


aso 

11.64 
3.83 
4.02 


5.M 


6.31 
3.00 
2.15 


3.62 


3.16 
4.49 
3.00 
3.76 
S.40 


173 


APRIL. 


Date. 


30 
MO 
29 
22 
22 
22 
22 
22 


27 

2e 

21 

27 

27 

27 

27 

27 

21,27 

25,26, 

27,28 

28 


20 

27 
27 
27 
27 
27 


22,26,30 
22 
27 
30 
21 
22 
27 
21 
22 
21 
27 
27 
•27,30 


30 
27 
87 


30 
11 
30 
22 
11 
11 


i 
e 

as 

e 


i 


Date. 


a 

S 

a 


;^ 


78 
77 
H2 
75 
78 
78 
72 
72 


5 
5 
5 
9 
13 
5, 9 
5 
9 


^ 


21 
26 
25 
20 
26 
22 
23 


42 
71 
70 
64 
70 
72 
72 
TJ 
75 

70 

72 


4.8 
8 
5 
M 
5 
8 
5 
8 
5 

8 

8 


18 
13 
10 
13 

6 
10 
12 
17 

9 

12 

12 


C 

s 

2 


45.6 
47.6 

49.0 
44.  () 
48.2 
49.3 
46.0 
48.8 

45.7 


39.3 
3a4 
39.9 
39.1 
41.0 
40.7 
37.4 
41.0 
42.2 

lao 

41.1 


J 


55 
72 
72 
72 

72 

74 


10 

8 
8 
5,8 
8 
8 


3 
9 

8 
ID 
10 
12 


70 
71 
70 
73 
72 
75 
74 
70 
76 
78 
75 
77 
72 


4,5 

8 
9 

5,8 
5 
5 

5,8 
8 
5 
5 
5 


5 


24 
24 
18 
22 
25 
18 
16 
18 
20 
18 
17 
16 
15 


40 


30.8 
39.1 
.38.6 
37.3 
39.2 
40.5 

37.6 


43.6 
43.7 
42.9 
44.5 
46.9 
45.5 
40.3 
42.5 
42.9 
44.5 
42.4 
41.2 
40.6 


70 
66 
70 


5 

3 

.3 


20 
13 
16 


41.9 
40.7 
40.6 


71 
80 
76 

78 
76 

78 


5 
5 
5 
5 
3 


17 
16 
14 
17 
12 
16 


41.6 

44.9 
43.1 
43.4 
42.7 

43.9 


1 

a 

a  a 

08  « 


&_ 

In. 

8.20 

5.54 
5.60 

5.37 

4.35 


1.92 
3.20 
2.97 


3.00 
1.50 
4.05 


2.n 


8.05 
0.76 
2.01 
0.90 

2."ii 

1.57 


6.75 

10.17 

1.99 

2.78 

7.' 57 


4.70 
2.10 
3.90 


3.97 


1.86 

"I'.hk 

6.13 

.2.60 


3.55 


626 


AGBICULTUBAL  BEPOBT. 


Meteorology  of  1868— Continued. 


Stations  in  StatM 
and  Territories. 


\ 


lOSSOUBI. 

St.  Louis  XTniTer'y 

AUentoa 

Hematite 

Canton 

C^ton  UnlTersitj 

Kolla 

Jefferson  City... 
Hermitage 


Harrisonyille. 
Or^oiL 


Ayerages. 


Atblilson 

Leavenworth... . , 

Olatha 

Baxter  Springs  . 

Lawrence 

Holton 

State  Agr.  College 
CoonoU  i}roTe . . . 


MARCH. 


Date. 


33 
23 
23 
23 
23 
23 
23 
23 

23,30 

23,24 


ATerages , 


NKBRAflKA. 

Dakota 

Omaha  Mission 

Blkbom 

De  Soto 

Bellevue 

Glendalo 


ATerages . 

UTAH^ 

Wanship 


23 
23 
23 
23 
23 
23 
28 
23 


88 
84 
82 
80 
87 
80 
84 

88 

87 


22,23 
22 
24 
24 
24 
84 


CALUrORMA. 

San  Frnncisoo . 

Antiooh 

Murphy's 


Averages 

ORKOON. 

Corvallis 

WA8U1NGT0N. 

Port  Townoend 


22 


19 
29,30,31 
29 


92 
95 
91 
84 
93 
91 
87 
92 


Date. 


3 
3 
3 
3 
3 
3 
3 
2 

3 

2 


80 
80 
85 
86 
90 
92 


59 


2 
2 
2 
2 
2 
2 
8 
8 


2.3 
2 
2 
2 
2 


11 


31 


63  '5,13,23 


68 
76 


76 


13 
6, 9, 13 


24« 


14 
18 
12 
15 
19 
18 
21 

80 

17 


18 
15 
17 
84 
22 
15 
1«* 
83 


15 
12 
11 
10 
4 


9 


45 

39 
30 


28 


Dtg. 
52.3 

50.8 
51.6 
46.9 
4&3 
51.8 
49.0 
50.9 

50.8 

48.5 


50.0 


4a7 

49.0 
4&7 
51.6 
50.9 
4a3 
49.4 
58.3 


I 


a  . 
-I 


49.9 


40f4 
42.0 
42.7 
41.7 
45.3 
43.9 


42.7 


35.1 


51.5 
52.3 
49.0 


50.9 


In. 

6.54 

a87 

&40 
4.07 


6.59 


8.93 
8.8S 
3.60 


5.40 


5.80 
5.16 
7.70 
3.12 
3.46 


0.93 
4.45 


4.38 


1.32 


2.74 
1.90 
8.75 


8.18 


8.00 


7.54 
3.48 
9.87 


6.96 


MAINE. 


Steuben , 

WestWnterville., 
Gardiuor , 


MAT. 

31 
31 
31 

66 
76 
69 

1 
1,2 
1,8 

32 
34 

36 

4a  8 
51.9 
51.9 

10.05 

a97 

9.58 


APSHm 


Date. 


82 
30 
29 
22 
22 
29 
30 
30 
11,22, 
23,30 
22 


BtQ. 

77 
85 
80 
80 
80 
82 
79 
79 

{™ 

83 


81,28 
11,21 
30 
30 
11 
81,83 
11 
82 


30 
30 
30 
11 
81.30 
82 


Date. 


82 
83 
83 
83 
83 
83 
83 
82 


72 

79 
73 

78 
76 
89 


24 
24 
25 


72 
74 
60 


65 


5 
5 
5 
5 
5 
5 
5 
3 

5 

8 


5 
5 
9 
5 
5 
2 
5 
8 


28 
28 
24 
SS 
85 
89 
30 

86 

22 


3 
3 
3 

3 
3 

3.8 


15 
18 
13 


11 


23 
23 
89 
38 
85 
86 
27 
86 


51.5 
51.4 
58.8 
4&5 
49.4 
5L0 

5ao 

5L8 
47.7 

47.7 


50.0 


21 
83 
20 
88 
84 
28 


4a7 
47.7 
4a9 
56.4 

49.7 
48.3 
46.6 
S0.6 


49.6 


44.3 
45.9 
44.3 

44.5 

47.3 
45.5 


45.3 


48 
47 
34 


40 


.53.7 
67.9 

54.6 


sas 


53.2 


JUNK. 


]. 

•do 

as 


27 

82 

9 

47 

58.7 

20 

96 

12 

50 

64.6 

80.87 

81 

4 

45 

63.0 

A. 

&a 

IK 

*7.*i 

14} 


&0 


7.10 
SlN 
8.K 

'Li 

30 


IS 


LOO 

3« 
140 


359 


3» 

1.15 
31! 


114 


iM 
3» 
3.30 
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Meteorology  qf  1868 — Contmued. 


8Utioii8  in  States 
aod  Territoriet. 


Standiah 

Korwav 

Comian 

ComiahvlDe 


Portanioiitk j 

Stratford 

CoDoord , 

GoiErtiown  Center. 
Claremont 


ibnry. 


LtmeDlniTf . 
North  Graftal 
Basdolpb 

WoodatoGk 

Kear&tllbana.. 
West  Charlotte.. 
Middlebury 


MABSAGHUfiBTra. 


Kliigst^m 

Topafiiald 

Itawrence 

Oeorsetown 

Newborv 

Milton 

Cambridse 

North  Bfllerioa.. 
West  Newton... 
New  Bedford.... 

Woitsester 

Mendon 

L^UDenbnrg 

Amherst 

Richmond 

Williams  CoUege. 


BUODB  IBLAND. 

Newport 

COHNECnCUT. 


Pomfret .... 
Colombia. . . 
Hiddletown 
Colobrook. . . 
Waterbury. 


Averages... 

MBW  TOBK. 


MAT. 


Date. 


31 

28 

88,31 

88 


8 

31 

89,31 


28 

28 
27,28 

28 
86,29 

29 

29 


88 
28,31 


26 
31 
31 
31 
16,38,31 
31 
31 
88 
17,31 
27 
27 
27 
16 


27,31 


27 
27 
27 
27 

27 


Moriches 

South  Qartjord. 


.^1 
17 


75 
72 

74 
76 


88 
78 
74 

77 


77 

78 
78 
75 
80 
88 
75 


75 
72 


78 
79 
76 
88 
78 
82 
76 
75 
71 
78 
75 
77 
88 


71 


71 

88 
77 
78 
72 


76 
81 


Date. 


8 

2,8 
8 
8 


1.2 
8 
2 

4,8 


9 
1 
1 
1.8 
I 
1 
1 


1 

8 


8 
8 
8 
8 
8 
8 
1 
8 
8 
8 
8 
1 
8 


8 


8 
8 
8 
8 
'8 


4 

1 


38 
33 
33 


33 
36 
40 
35 


32 
SO 
33 
34 
30 
31 
31 


35 
34 


36 
32 
34 
35 
32 
37 
38 
34 
39 
34 
36 
33 


37 


33 
36 
35 
36 
36 


42 
35 


Dtff. 
51.5 
51.7 
51.3 
51.1 


51.2 


S2.5 
54.1 
55.2 
55.3 


54.3 


02.8 
51.5 
55.8 
52.4 
54.8 
56.9 
M.9 


55.5 


53.3 
50.7 


50.6 
51.4 
50.7 
5t2.8 
54.3 
54.6 
5fi.8 
54.0 
50.3 
53.9 
55.1 
.VJ.5 
54.4 


58.0 


52.8 


90.9 
53.9 
55.3 
54.2- 
54.8 


53.8 


55. 4 
58.1 


I 

a 

1 


lit. 

10.16 


10.18 
&32 


9.54 


3L84 


10.33 
4.00 


6.06 


4.50 
4.52 
Sl33 


6.50 
4.54 


5.08 


X3C 


9.25 
a  72 


9.20 


1L62 
9.44 
8.84 
6.70 

11.05 
7.86 
6.04 
0.63 


8.14 


&^{j 


7.71 


7.63 
9.'35' 


a83 


a  91 
6.90 


JUNl. 


Date. 


20 
20 
20 
20 


15,20,27 

18 

20 

19,20 

20 


18 
18 
17 
18 
18 
18 
17,20 


20 
20 
20 


20 
20 
19 
20 
20 
27 
20 
20 
20 
20 
19 
ia,20 


13 


8 

90 

SO 

19,20 

20 


20 
18 


I 


I 


^ 


90 
89 
89 


00 
95 
93 
93 
90 


87 
90 
95 
86 
90 
96 
82 


94 

89 
89 


92 
93 

98 
88 
98 
82 
87 
87 
91 
89 
92 
88 


79 


88 
90 
91 
89 
84 


93 


Date. 


3,4 

3 

3,4 

3,4 


11 
o 

11 

5 
10 


3 
2 

10 

2 
o 

2,3,10 
2 


3.4 

3 

11 


3 

4 

4,11 

3 

4 

28 

11 

11 

11 

11 

10 

3 


2,4,12 


11 

5 

4 

11 

11 


4 

7 


"t 


49 
49 
50 


50 
42 
49 
49 
45 


36 
42 
45 
47 

48 
48 
47 


49 
46 

47 


46 
45 
49 
48 
52 
52 
49 
49 
49 
51 
42 
47 


50 


46 
50 
50 
48 

48 


B 
i 


Dtg. 
65.4 
64.4 
64.3 
63.3 


60.8 


64.0 
63.3 
67,2 
66.2 
66.5 


65.4 


63^6 

63.3 
65.8 
63.1 
65.9 

70.0 
64.8 


65.2 


64.7 
64.6 
64.7 


65.2 

60.1 

67.5 

67.3 

6d.2 

69.9. 

65.3 

64.2 

66.7 

66.2 

6a6 

69.0 


55 
93 


6a7 

69.0 


a 


In. 

2.87 


3.11 
a58 


2.93 


2.30 


3.50 
3.60 


3.13 


t  r  ,n 


4.40 
2.75 
3.01 


3.81 
3.49 


3.39 


2.00 
1.99 
8.67 


8.63 


8.03 
a  31 
3.08 
2.30 
4.05 
3.44 
7.94 
1.82 


66.1 

a27 

60.5 

a48 

63.9 
66.9 
65.7 
04.7 
65.1 

3.19 
4.' 82 

"5.'ii 

65.1 

4.37 

8.74 

2.W 
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MAT 

• 

• 

JU.NR. 

fl 

r: 

u 

e 

6 

i 

•                             « 

1 

%, 

n 

V 

.^ 

1 

Stations  is  SUtet 

2 

r 

B 

SS 

1 

and  Territories. 

Date. 

^6 

Dat<^. 

mm     «^ 

a 

Date. 

9  . 

I>«t<». 

x 

I 

V 

J 

• 

s 

3 

a 

-^          1        - 

1    ._2 



^ 

:^ 

^ 

?5 



^    1  ^ 

- 

KfcW  roRK—Coii. 

1 

Deg. 

Deff. 

Dtg. 

hi. 

Deg. 

/Vj;.  t    /X  ./. 

t 

Trov 

27 

27 

76 
75 

1 

8 

38 
41 

Wl.  6 
57.0 

8108 

ll»,20 
20 

8H 

11 

!  a.-:* 

Garrison's 

1   ill 

Throg's  Neck  .... 

14, 31 

74 

H 

42 

55.6 

20 

*M) 

4 

.•*:i 

67.7 

1 

White  Plains 

27 

72 

H 

38 

55.5 

20 

K) 

4,26 

.-»1 

66.2 

1....  . 

DeafdtDnniblDst. 

27 

69 

8 

41 

54.7 

7. 19 

20 

87 

5, 11 

T^\ 

on.  6 

;      i-* 

Colnmbia  College . 

31 

69 

8 

41 

54.9 

5.84 

20 

90 

5,11 

Xi 

67.8 

1    ^Ji 

Flat  Bush 

2.5 

72 

.   8 

40 

54.2 

.'i.  OH 

10,  27 

K> 

4 

40   \  66.3 

13^ 

Newbnrg 

27 

m 

i< 

42 

57.  fi 

6.  H2 

•20 

92 

11. 12 

.74    1  eULf. 

IS 

Minaville 

27.  :w 

74 

H 

M 

54.3 

7.40 

18 

92 

2 

50 

67.6 

19 

Oonvemeur 

27 

H3 

:« 

55.  3 

4.  2.3 

16 

89 

3,9 

48 

66.7 

Lfl 

North  Hammond. 
Honseville 

27 

88 

32 

57.0 

-».  37 

16 

96 

7 

5() 

Taa 

a« 

27 

78 

.30 

54.1 

1.61 

15,17,18 

86 

2 

43 

65l4 

4.  S3 

South  Trenton 

211 

80 

30 

50.2 

7.74 

14 

92 

1 

40 

65.8 

1(B 

Cazcnovia 

27 

7!» 

32 

53.8 

...... 

18 

87 

46 

64.7 

Oneida 

27 

27 

82 
82 

IJ 

35 
33 

57.0 

54.8 

10. 0.-) 

5.  48 

15,18 
14 

90 

2 

2,7 

46 
46 

65.0 
4316 

«.« 

Pepauvilla 

IM 

Oswego 

27,29 

77 

36 

51.2 

:i.3:> 

15, :« 

82 

* 

44 

61.8 

114 

Palermo.......... 

27 
27 

83 

H2 

1,10 

34 
37 

54.0 
55.3 

2.60 

15 
18,19 

93 

96 

2 
2 

41 
44 

65l7 

66l2 

ItsO 

Nichols 

Newark  Valley... 

27 

80 

11 

34 

59.6 



90 

10 

44 

640 

Geneva ......  .... 

27 
27 

81 
83 

1,7,18 

35 
40 

5(1.8 
54.8 

3w74 
6.36 

18 
19 

87 
84 

3,7 

7 

47 

48 

97.0 
66L4 

lit 

Rochester 

807 

Little  Oenesee — 

2« 

80 

11 

25 

53.1 

3.65 

15,18 

92 

10 

40 

64.7 

1» 

Suspension  Bridge. 
Duffido 

27 
26 

8 

38 
37 

55.7 
54.1 

4.' 35* 

15 
15 

96 
91 

10 

9 

4iS 
47 

64.8 
67.0 

8.fi 

A  wirstfVM 

54.9. 

5.rj 

G6L5 

194 

• 

MKWJnSIT. 

Paterson 

26 
31 
27 

76 
71 
71 

42 
38 
41 

57.1 
55.3 
5.5.3 

9.39 
a  92 
7.70 

20 
20 
20 

I>2 
86 
91 

1» 
3 

4,5 

50 
53 

67.6 
65.9 
67.  a 

agl 

Newark 

SlID 

Now  Bmnswick . . 

&4S 

Trenton 

31 

27 

74 

76 

46 
41 

60.7 
56.4 

6.98 
5.87 

20 
20 

89 
90 

4.5 

57  i  72.3 
52  .  68L9 

&fl 

Moorestown 

14i 

Elwood 

30 
26 

80 
76 

4 
4 

32 
40 

56.9 
56.3 

20 
27 

94 
93 

3 
3 

4U      68.5 

Rio  Grande 

56 

71.3 

Dorer 

27 

27,:«) 

73 
75 

8 

K 

40 
42 

55^1 
9&4 

8.54 
7.45 

20 
20 

88 
90 

4.11 
13 

52 
53 

67.1 
67.9 

i'tfi 

Haddonfleld 

tti 

Newfield 

:¥) 

30 

83 
77 

7.8 
3,7.8 

43 
45 

57.4 
58.4 

5.81 

20 
20 

96 

88 

4 
3 

55 

.16 

7L0 
69.8 

Greenwich 

i> 

Vineland   

30 

90 

8 

44 

58.  S 

&69 

20 

100 

11. 12 

56 

79.7 

lib 

A.T0raffes 

57.0- 

7.81 

6X9 

1* 

PENMBTLYAlflA. 

Nycea 

.'ttl 

27 

75 
79 

8 
5,8 

35 
43 

53.2 
57.3 

aoo 

6.40 

IB 
20 

93 

89 

10 

4 

49 
53 

67.4 
68.1 

115 

Fallsington 

PhUaddphia 

G«rmanLowii. 

7.« 

30 

77 

8 

43 

5&3 

6.89 

20 

88 

5,11 

.^5 

71.9 

1» 

20 
20 
20 

95 
86 

88 

11 

4 

4.5 

SO 
53 
54 

7U.7 
67.9 

68.8 

Horsham 

30 
27.30 

73 
74 

8 
8 

41 
43 

57.9 
57.0 
52.4 

7.81 

7.5: 

Plymouth  Heet'g. 

Dyberry 

27 

78 

12 

34 

19,20 

89 

2,3,13 

44 

64.5 

]>hig;h  Univor'y. 

27 

74 

8 

41 

55  9 

80 

88 

3 

50 

68.1 

WhltehaU 

27 

82 

12 

36 

57.0 

•••••> 

18,20 

87 

3 

44 

68L0 

Factor^-ville 

27 

80 

8 

37 

515 

5.85 

20 

91 

3 

45 

65.9 

i:i 

Rendini! .......... 

26 
30 

81 
79 

8 
1,9 

43 
45 

50.0 
57.1 

i'ffl 

80 
20 

02 
92 

3 
11 

51 
•52 

7L1 
67.3 

Parkesvllle 

te* 

"West  Chester   .. 

20 
•    19 

98 
94 

3 
3 

54 

50 

7L3 
78.5 

115 

Enhrata 

Mount  Joy 

30 

78 

4 

45 

63.4 

a67 

L» 

30 

76 

9 

42 

59.0 

1    ^ 
19,20 

92 

3,  4,  Ml 

57 

70.6 

Harrisbnrit 

Fountain  Dale 

27 

77 

8 

45 

50.2 

4.40 

91 

3,4,5 

58 

72.9 

110 

27 

78 

8 

44 

59.9 

7.83 

19 

02 

3 

55 

7*4 

1« 

Tioga 

29,30 
27 

80 
77 

9 

8 

30 
40 

51.1 
56.3 

5.76 
4.10 

18 
19 

101 
91 

10 
3,9 

44 
59 

6&1 
68.8 

xi; 

Lewisburg 

2.71 

Ickeeburg 

30 

80 

4 

42 

5a3 

.5.84 

18 

93 

2,3 

58 

69.2 

i.a^' 

A  Grampian Hilla... 

26 

77 

8,9 

30 

58.5 

5.91 

14.18 

88 

3 

44 

6X9 

•75 

Johnstown 

99 

70 

9 

88 

53.5 

12.18 

15 

86 

10 

49 

64.6 
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Meitorolosfji  qf  IHH^ — Continned. 


Stations  in  Sut«e 
«nd  Territories. 


Pkrxa. — Con. 


Franklin.... 
ConneUsville 
Newcastle.. 

B«aver 

Canonaburg . 


MAXTLASD. 

^Voodlawn 

Annapolis 

Emmittslmrg — 
MtStHarfsCol. 


Sorry  Conrt  House 
Johnsontoim . . . 

Comom 

Mount  Solon 

L^chbnrg 

Snowrille 

WytheTllle 


YBOtiru.. 


WliitaD^ 

Woaton. 

Cab«ll  CourtHouae 


aOBTH  CABOLINA. 


Kenanarille. 
Goldsboro'.. 


Ralei^. 

Oxford 

Albemarle. 

StatMTille. 

Asberille.. 


▲Teragea 

SODTB  CABOUNA. 


Aiken 

GowdyiriUe. 

▲Tensas. 

ABOBOOA. 


Atlanta 

Macon. 

Summerville . 
Penfield 


MAT. 


Date. 


26 
29 
29 


30 
27 
31 
27 


27,29,30 
2 
36 
1 


2,27 
1 


1,6 
S9 

4 

1,29 


3 

2,29 

29 

3,29 
1,27, 

2«,29 
27 


1.^27, 
28 
31 


.5 
1 
2 
I 


▲Taragea. 


ci 

1L 


g3 


Dato. 


79 
82 
81 
HI 
80 


78 
75 
80 
74 


69 
80 
78 
62 


84 
81 


80 

90 

84 
78 


94 
02 
94 

Wi 
95 

86 

82 


I- 

89 


89 
91 
89 
87 


10 

8 
11 

7.8 
H 


3,8 
H 
8 
8 


8 

8 

3 

12 


10 
10 


9,11 

11 

20 
31,24 


4 

9 

» 
9,10 

9, 10, 14 

9 


35 
38 
32 
42 
40 


44 
47 
44 
45 


49 
49 

48 
4G 


39 
44 


46 

40 

39 
39 


60 
54 
50 
52 
42 

42 

42 


9 
14 


9 

9 

13,14 

9 


50 


46 
53 

58 
50 


2 

3 


a 

3 


Deg. 

56.6 

58.8 
58.8 
•)8.  9 
59.0 


57.0 


58.3 
59.  .4 
59.5 
57.4 


5a7 


68.5 
63.6 
61.9 
62.9 


59.5 
59.3 


62.5 


61.1 

64.8 

63.3 
56.0 


61.1 


73.0 
69.5 
58.1 
66.0 
65.8 

62.9 

62.3 


65.4 


69.  R 
68.8 


69.3 


66.3 
71.7 
73.3 
69.6 

70.3 


1 


In. 


4.15 
3.16 


6.11 


5.02 
8.14 


7.60 


&93 


4.17 
5.22 


12.30 
X80 


6.37. 


4.60 


4.60 


3.  98 
4.23 
3.80 
4.65 
4.31 

3.18 


3.91 


JUKI. 


6.43 


6.43 


4.36 


5.83 
4.50 

4.86 


Date. 


15 
89 
15 
13, 19, 30 
15 


20 
20 
18, 19, 20 
18,19 


20 
20 
20 
19 
19 
20,29 
■     29 


19 
4,5»I8, 
19,29 

15 


17,19,30 
21 
20 
19,20 
30 

29 

19 


17,30 
6 


19 


18,19 
19 


a 

a 


90 
90 
87 
89 


91 

90 
90 
86 


93 

89 
91 

8<l 
8.'» 
86 
82 


94 
90 
93 


96 
96 

98 
88 
98 

90 

86 


92 
89 


90 


94 
94 


Date. 


i 
a 


10 
10 
10 
9 
10 


Deg. 

50 
47 
39 
50 
43 


3,  4. 11 

4,5,*11 

11 

3,11 


56 
59 
56 
53 


1,11 

:i,  4, 10 

4, 10, 11 

11 
11 

12, 13 
12 


62 

60 
60 
.57 
.•W 
48 
48 


5 


^5 
69.6 
69.4 
60.5 
69.3 

6a8 


70.5 
70.3 
71.1 

6ai 

70.0 
li 


75.3 
71.7 
70.8 
71.3 

67.*  6* 
65.8 

70.3 


10 
12 


50 
55 


73.5 
71.5 


11 

11 

11 

4, 10, 11 

1, 12, 13 

12 

27 


62 
62 
5.^ 
58 
54 

50 

.57 


1 
4,10 


63 

62 


23 


58 


73.5 


7a  3 

76.5 
7.5.9 
73.0 
73.3 

70.3 

68.9 

TJ.7 


74.1 

74.7 

74.4 


73.6 


1 


Jn. 


1.50 
0.85 

3.47 


3.37' 
3.37 

"4.*65 

3.46 


3.03 
8.43 

i.'ai 

8.50 
3.29 


7.38 
4.15 
1.95 
3.90 
3.26 

1.35 


3.48 


3.46 


2.46 


0.50 


10 
23 


67 
60 


78.4 
76.8 

75.9 


1.18 
0.30 

0.66 


630 
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Meteorology  of  18C8 — ContinTied. 


Stationa  in  States 
and  Territories. 


Opelika 

Caflowvllle 

Moultou 

Greene  Springs. 
Havana 


ATsrages. 


WUOMSDA. 

Jacksonville. 
Hirt  Orange. 
Lake  City... 


Averages. 


QUmaa. 


Hetuton. 


Colombia. 

Waco 

Anstin.... 


Averages... 

LOUUUNA. 


New  Orlsans. 
Benttm 


MmiBsim. 


Grenada.... 
Brookliaven 
lifatches 


Averages 

angATWAW. 

Helena 

TuTKisaxi. 

Elizabethton. 

Tasonlnm  College 

Lookout  Mountain 

Austin 

Clfltrlcsville 

Memphis 


Averages... 

UtltTUCKT. 

Pine  Grove. ... 
Lexington.... 


MAT. 


Date. 


28 
28,31 
27,28 

28 
28 


6 
6 

28 


31 


26, 27,  31 


%   29 
29 
3, 16,  31 


27 


25,26 
30,31 


28 


3 
87 
27 

28 

S8 
28 


5 

1,S8 


a 

il 

e 


92 
62 
89 

88 


97 

94 
92 


98 


83 


94 
93 
90 


90 


89 
85 


94 


86 

87 

89 

92 

86 
9.^ 


84 
80 


Date. 


13,14 
9 
9 
9 
9 


9, 14, 19 
13,14 
9 


13 


13 
13 


8 
B,9,13 


9 
14 
14 

10,18 

8,14 
8 


8 

8 


i 

a 

il 


56 
44 

51 
50 


67 
68 
58 


60 


66 


57 
56 
60 


58 


M 
56 


52 

36 

45 

49 

50 

51 
53 


42 
43 


I 

a 


Deg. 
71.2 
73.3 
66.0 
08:7 
6a8 


69. 6 


76.3 

7a  7 

72.1 


r6.4 


73.8 


74.1 


76.6 
76.8 
75.2 


75.3 


69.8 


74.1 
73.8 


74.0 


71.0 


61.8 

64.5 

68.  S 

67.0 

65.3 
71.4 


66. 5 


00.0 
62.0 


i 


In. 
3.00 
0.80 
3.48 
4.40 
3.89 


3.11 


2.85 


3.13 


2.99 


1.78 


2.31 
3.70 
2.33 


2.53 


1.00 


3.98 


3.98 


S.85 

3.21 
3.45 


3.17 


6.14 
5.90 


JUKE. 


Date. 


13 

2 

10 

29 

18,29,30 


18 


6 

13,14 

8,16 
"i8,*i9 


11,12,29 
3,12,19 


15,29 

29 

15,30 


14,16,29 

5  12, 13, 

{16,28 

19 

C  16, 17, 

{  18,29 

19 

19 


15 
15 


a 

9i 


a 
■a 


91 
94 
92 


98 


98 


85 


96 


95 


92 
91 


92 
98 
88 


1 


99 

95 

92 

94 

91 
97 


99 
87 


Date. 


22 
26 
23 
9,23 
23 


9, 10, 11 


0 

f4.6,8, 

9,10, 

15.20, 

^22,23, 

24,25, 

27,29, 

30 

10 


24 


2e,25 
22 


92 
23 
12 


11,19 

1,12 

81 

99,24 

92 

22,33 


10 
10 


8 


a 


Deg. 
67 
70 
54 
GO 
C3 


a 

3 


70 


65 


>   74 


71 


lieg. 
80.4 
81.3 

75.0 

7a4 

76.7 


73.3 


79.8 


79.8 


72 


79 
68 


57 
64 
C7 


52 

59 

56 

56 

58 
64 


48 
90 


80.4 


77.3 


8L0 


82.5 


80.3 


81.4 


77.6 
79.4 

78.8 


78.6 


i 


In, 
8.SS 

iTO 

a.  45 

am 
a6? 


a» 


ii« 


12.40 


403 


9.40 


0.0 


L57 


157 


70.9 
73.1 
72.3 
7X5 

7L9 

79.1 


7a8 


1.53 


70.0 
70.7 
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Stations  in  Stntos 
And  Tcrritorios. 


]IX!ITUCKT-<-Con. 


D&nTille.. 
LouisTille. 
Clinton... 


JLvengM. 


Now  Lisbon...... 

8t«abenville 

MilneraviUe 

CleTcIand 

"Woontor 

OallipoUs 

KeUey'8  IsUnd. .. 

SandoBkj 

Korwalk 

Xortb  Fairfield... 

Westerrille 

MATion 

HilUboro' 

Toledo 

Bowling  GrMB. .. 

Kenton 

Urbana  Unir'ty.. 

Bethel 

Cincinnati  (H.). .. 

Do.        (P.). .. 

College  HOL 


MAT. 


Date. 


1 

fiC.S8 
88,31 


d6,28 
96 
24 
« 
26 


26 

26 

4 

26 

3,4 

4 

5,26 

26 

5 

26 

26 

4 

4 

1 

1,4.28 


Monroe  City 

JLitchfldd 

Grand  Kapida — 
Kurthport 

HoOaad 


Otsego 

Copper  Falla. 
Ontonagon... 


Biohmond 

Aurora 

Vevay 

Kuncie 

Spiceland. 

Colnnibia  City 

Jalapa 


Cartbag* 

Indianapolis 

State  University. 

BeBMelaer 


jlferom ......... 

Kew  Harmony.. 


▲reragea. 


85 
87 


65 
80 
85 
82 
85 


78 
78 
84 
81 
80 
79 
78 
80 
88 
81 
83 
82 
80 
86 
80 


26 
4 

26 
25,26 

25 

S5 
26 
25 


28 


1 
28 
25 
85 


25,26. 

28,31 

5 

2S 


28 


76 
84 
88 
82 

79 

84 
82 

88 


78 


95 
85 
83 
66 


78 

82 
81 

83 

84 

86 


Date. 


13 
28 
22 


11 

8 
8 

7 
7 


7 

1 

7 

7 

7 

7,8 

7,8 

8 

1,8 

14 

8 

18 

7 

19 

8 


1, 7, 18 
7 
1 
1 
i  1,7,13 
{  16 
9 
1 
9 


8,9,14 
7 

7 
6,7.8 


10 

7 
8 

6 

8 
6,13,14 


I 

a 


9 


45 
56 


36 
44 

36 
41 
42 


43 
44 

40 
39 
40 
42 
42 
40 
45 
3d 
42 
40 
45 
50 
43 


44 

38 
42 
35 

44 

87 
32 
32 


43 


49 
41 
44 
33 


34 

44 

47 

42 

47 
58 


Deg. 
66.7 
63.0 
66.0 


63.9 


57.3 
61.0 
58.3 
54.5 
62.3 


55.9 
56.4 
55.9 
57.9 
57.0 
57.3 
50.4 
56.0 
58.8 
57.3 
60.8 
56.8 
61.4 
66.0 
63.8 


58.8 


55.8 
56.7 
60.8 
SB.1 

S&.4 

56.0 
51.8 
46.0 


54.6 


96.9 


67.6 
61.0 
60.7 
57.8 


90.6 

60.2 
CI.  4 

59.0 

611 
06.6 


61.5 


In. 

4.^ 
a  45 
a  78 


5.55 


4.53 


3.24 
4.64 


2.66 

6.11 

3.62 

3.T7 

&10 

4.54 

5.30 

5.31 

6.^ 

9.00 

6.19 

6.60 

6.09 

6.01- 

&00 


5.45 


4.19 
9.15 


1.00 
3.05 


1.70 


3.02 


7.18 


5.93 
&75 
7.90 
5.85 


11.75 

8.86 
5.20 

13.90 

4.44 

a55 


7.46 


JUNB. 


Date. 


15 
16,18,19 


16 


29 
15 
18,19 
19 
18 
19 
19 
19 
19 
19 
15- 
18 
5,14,30 
30 
14,15,19 
15 
29 
14 
15 


14 

30 

30 

89,30 

14 

14,30 
17 
30 


30 
15 
28 
30 
15,30 
16 
18 


{ 


15 
17 
17, 18, 
19,30 
30 
17 


Dtg. 


93 
92 


94 


91 
92 
92 
90 
89 
87 
90 
67 
91 
69 
87 
91 
93 
94 
68 
f>2 
89 
92 
91 


90 
92 

96 
85 

90 

84 
82 

84 


68 
96 
97 
93 
91 
04 
93 


1 


9() 
90 

94 

94 
94 


Date. 


10, 11, 12 


12 

9 

9 

10 

7 

10 

7 

10,11 

9 

7.9 

10 

7 

10 

11 

9 

9 

10 

lb 

JO 


23 

9 

8,81 

6,8 

9 

9,10,22 
5 
1 


81,22 
10 

10,22 
10 
21 
21 
10 


9,10 
7, 21, 22 

6,81 

7 
7,21 


Dtg. 


50 
59 


50 


43 
45 
50 
52 
52 
51 
50 
45 
50 
51 
40 
50 
53 
45 
54 
50 
45 
58 
50 


40 
48 
54 
40 

48 

42 
32 

38 


r»4 

60 
47 
50 
52 


a 
3 


Deg, 


71.0 
74.5 


71.6 


60.8 


69.6 
66.1 
71.9 
68.2 
68.2 

oaa 

66.9 
73.9 


67.8 
60.0 
68.1 
70.6 
69.0 
60.6 
67.8 
71.2 
74.6 
70.6 


69.5 


69.8 
68.4 
70.3 
6L4 

66.4 

53.0 
57.0 
59.5 


In. 


S.98 
1.70 


5.04 


1.81 


L73 
S.48 


8.65 
5.96 
ia47 
3.68 
2.66 


3.14 
4.80 

a  19 

S.76 
7.41 
10.38 
3.50 
5.60 
7.28 
7.13 


5.56 


7.98 
5.33 


8.61 

a."  10 


63. 3  I    4. 47 


68.7 
74.7 
76.0 
70.5 
Tl.O 

rj.6 

67.4 


54 

57 

48 

54 

(X) 


67.4 
71.(3 

70.6 

74.8 
7.5.2 


71.8 


3.46 
2.05 
4.(15 
4.90 
5.00 
6.90 
2.13 


2.09 
2.91 

1.75 

3.00 
1.70 


3.33 


t.    '»3 
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AGRICULTURAL    RKi>C)RT. 


Meteorology  of  1868 — Contiuued. 


Stations  in  States 
and  Territorieii. 


ILLINOIB. 


Chicago 

Near  Chicago. 
Ridge  Farm.. 

Marengo 

Golcouua. 

Aurora 

Sandvrich 

lielvidere 

Ottawa 

Winnebago. .. 

Rocbelle 

Wynnet 

Tiskttwa 

Hennepin 

llagnoliA. 

Ehriira 

Peoria — i.... 


MAT. 


Date. 


Springfield 

Dabois 

Waterloo 

South  Pass. 

Oalesburg 

Manchester 

Mount  Sterilug. 

Anilalusia 

Augusta. 


Arenigeii. 


fflBCONaiN. 


Manitowoc. . 
P^v^nouth . . . 
Milwaukee. . 
Appletou.... 

Geneva 

Waupacoa. . . 
Embarrass... 
Kocky  Run. . 

Edgerton 

Baniboo 

Now  Lisbon. 
Bayfield 


ATer»gea.. 


MiHintaoTA. 


Bearer  Bay. 

St.  Paul 

Minneapolis . 

Sibley 

Dan\ille 

New  Ulm  . . . 


ATeiages. 

IOWA. 


Clinton 

Davenport 

Dubuque  

Monticello 

Bowen's  Prairie. 

Burlinston 

Fort  Madison  . . . 
Guttonberg 


25 


5 
4 

30 
li5 


B 


3  5 


25 
24, 25 

25 
4 
5 


24 
25 
25 
2,27, 
30,31 
30 
30 


25 
29 
31 
4,25 
25 


21 

4. 24, 25 

22 

2:j 

25 
5,24,25 
24 
4,25 
26 
24 
24 
23 


27 

24 
24 
24 


24 


22.24 

«2 

4.25 

80 

25 

e2 

2<i 

90 

%\ 

8r< 

25 

84 

31 

fSO 

25 

ed 

l)at»> 


Derj. 
75 
80 
W) 
7i» 
94 
79 

81 

84 

84 


85 


88 
8G 
82 

66 

83 
92 


81 

88 
84 
80 


b4 
56 
79 
82 
85 
86 
83 
90 
86 
92 
60 


73 

87 
91 
85 


84 


13 

13 
H 

10 

9,21 

7 

1 

19 

7 

1 

8,10 


12 


19 

I 

8 
18,13 

8 


7 

7 

19 

7 


1 
1 
1 
1 
1 
1 

1,11 
1 
8 

8.12 
1 
7 


10 

28 
28 
12 


8.28 


7,b 

1.^.13 
13, 19 

30 

I 

19 


a 


15 


Dug. 
43 
36 
40 
34 
56 
42 
43 
31 
4^ 
41 
41 


42 


42 
44 
47 

40 

40 
51 


4ct 
46 
42 

48 


36 
36 
35 
36 
40 
36 
36 
38 
38 
31 
37 
32 


31 
39 
38 
43 


46 


40 
45 
46 
47 
44 
46 
41 


9 
n 


Deg. 

55.3 

55.6 

61.0 

56. 

70. 

56. 


2 
3 
2 
58.6 


50.2 
51.9 

58.7 
58.0 


59.6 


60.6 
61.3 
6^1.1 

61.1 

61.4 
65.6 


60.5 
64.7 
06.0 
62.1 
64.6 


SI 

•a 
P4 


In. 
2.73 


10.30 
4.21 
3.20 
3.  ;i8 
2.90 

7."  69 
3.82 


4.50 


7.60 
7.04 
7.85 


4.75 


6.74 
5.59 


r.03 


60.3  I  5.60 


53.7 
56.0 
51.5 
58.5 
57.3 
59.8 
56.3 
58.4 
59.1 
57.5 
61.0 
4a3 


56.4 


47.9 
60.4 
59.6 
60.0 


61.7 


57.9 


60.2 
59.  8 
60.7 
61.9 
61.7 
G3.2 
G2.0 

,^j9m    1 


1.01 
1.20 
2.05 


1.74 
1.66 
3.34 
5.00 


2.29 


0.80 
3.96 
4.37 
3.80 


3.68 


3.32 


10.00 
l.'J.  04 

:i  5:< 

4.59 
5.09 


9.84 


JUNE. 


Date. 


30 
14 

17,18 
30 
16 

18,30 

14,:«) 
30 

29,30 
30 

14,30 
17 
17 
17 
17 

16,17 
18 

30 

18 

17 

16.19 

18 

I3,:i0 

27 

30 

18,30 


18 

30 

18.29 


.30 
30 
30 
;)0 
30 
30 

:iO 

3Q 


30 
30 
28 
17 
MO 
30 


16,30 

:u) 

30 

16,17 

16 


14 
30 


Deg. 
90 

102 
94 
92 

104 
90 
96 
JlO 
9'J 
92 
93 
93 
99 
95 
98 
94 
97 

94 

'  92 
98 
97 
92 
93 
97 
95 
88 


85 
93 
90 


95 
95 
90 
90 
100 
96 
96 
98 


79 
94 
96 
92 
!h2 
95 


95 
90 
95 
91 
93 


93 
9t> 


Date. 


21 

21.22 

0,  7. 11 

6 

24 

8 

8 

8,9 

6.8 

6 

8 

22 
oo 

22 
22 
21 
21 

S2 

8 
22 
22 

9 

9 
21 
22 

9 


8 
6 
7 


'  0 

^ 

^o' 

^ 

^^ 

*" 

_    i- 

53 

e 

3 

a 

•—* 

^ 

:^ 

^ 

Deg. 

Drg. 

50 

6C-3 

46 

67.3 

1       .'t2 

70.8 

9 

i,a,3 
1 
1 

3 

\  3 
9 

H 


3 

8 

8 

9 

8,20 

8,21 


S3 
3 

3,0,20.21 
22 


21 
9 


46 
56 
47 
48 
50 
51 
50 
50 
47 
48 
44 
42 
52 
55 

S2 

42 

56 
55 
56 
55 
54 
48 
57 


43 
42 
39 


46 
45 
47 

50 
49 
48 
48 
42 


78.7 

7a3 
7a4 

67.0 
70.0 
67.8 
6a5 
70.3 
69.1 
68.0 
70.5 
71.8 
72.7 

70.4 

6ao 

78*0 

75l5 

71.0 

7X1 

75.6 

70. 

74. 


7L1       l.» 


617 
6S.0 
69.4 


a 


In. 
'S.U 


9.1" 
L» 
100 


&» 


141 


ITI 
ill 


3LS 


S.88 


3j'"ioi 


7.» 
L76 


41 
48 
47 
43 
48 
52 


53 
54 
54 
.53 
51 


53 
44 


58.3 
67.6 
68.0 
68.3 
67.8 
70.1 


id 

434 


i» 


66.7 


70l9 
7a  3 
69.4 
69.6 
69.3 


Hi 


4i: 


72.9 

66. 


^1 
3'. 


tu 
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MeUarohgy  of  1866— Continued. 


StatioDfl  in  Statet 
aud  Tenitorie*. 


MAY. 


Date. 


Iowa— Con. 


Cerca 

Mt  Yemon 

Iowa  City 

Indepenaence . . 
N>  Independence 

Waterloo 

Iowa  Falls , 

Algona 

Near  Al£ona  ..  . 

Fort  Dodge 

Booneaboi-o' 

Rolfo 

KoDtonelle 

Logan 

Woodbine 


KUBOUKL 

St.  Loaia  UniT. 

Allenton 

Hematite 

Canton 

RolU 

Jcffenon  City. 
Hermitage ..  . 


HarriaonriUe  .. 
Orogmi 


Atchison 

Leavenworth . . . 

Olathe 

Baxter  Springs 
Lawrence 

Holton 


4 
2:. 
21 
2:} 
d4 

24,  25 

24,25 

24 

23 

24.25 

27 

23 

25 

5 

23 


5 

1.25 

1,2 

3,31 

I 

3 

i      2 

2 

2 


Stat«  Agr.  College 
Council  Grove. . . 


KEBRASKA. 


Dakota 

Omaha  Mission. 

Elkhom 

DeSoto 

BeUevne 

Glondale 


UTAH. 

O't  Salt  Lake  City 
Wanship 


▲varages... 

GAUFOBmA. 

San  Fraadfloo. 


2 
(> 

2 

27 

2 


124 

24.31 

3 

2,5.9 


31 
5 

25 

1 

1.3.5 

1 


13 


11 


9 


a 
•a 

1^ 


Dtg. 

85 
82 
89 
88 
86 
84 
80 
82 
88 
87 
89 
87 
84 
88 


87 
90 
88 
87 
87 
8G 
92 

88 

88 


Date. 


6 

19 

13 

7 

12 

29 

5,8 

7 

7,29 

7 

12 

6,7 

7,11 

12 

30 


92 
94 
97 
96 
91 

80 


90 


90 
84 
B3 
85 
86 
89 


73 


83 


7,13 

19.22 

22 

7 

8 

7 

13 

7 

12 


12 
22 
30 

8 

7 

11 

12 
12 


11 
7 
6 
6 
6 
8,11 


i 

$ 

B 

a 
3 


40 
40 
46 
45 
43 
46 
36 
44 
44 
44 
44 
42 
47 
40 
44 


51 
40 
42 
47 
39 
50 
45 

46 

50 


46 
42 
38 
46 
46 

46 

51 

46 


45 
45 
45 
45 

48 
45 


41 


a 


Dig. 
62.9 
62.3 
61.6 
61.5 
56.8 
67.0 
63.5 
60.6 
60.9 
61.3 
62.5 
62.6 
64.7 
CO.  9 
6L7 


61.7 


66.9 
65.1 
66.1 
64.7 
64.1 
65.0 
67.0 

66.3 

66.7 


65.8 


66.7 
64.6 
62.3 
71.4 
66.7 

70.1 

67.0 
70.8 


67.5 


49 


64.6 
65.5 
64.6 
65.1 
65.0 
65.0 


65.0 


56.3 


56.3 


In. 


7.20 
3.60 
5.'70 


3.28 


5w02 
6.^ 
4.47 
6.36 
4.00 
5.09 


6.09 


4.00 
5.71 
7.70 
6.05 
3.39 


1.S9 
4.83 
3.50 


4.4B 


56.4 


0.45 
4.35 
4.90 
S.95 
2.81 


1.38 
3.05 


4.13 


JUNK. 


7.90 
&90 


7.70 


ft.  36 


2.36 


Date. 


14 

17.18 

30 

17 

30 

30 

16,30 

30 

30 

13,17 

.10 

30 

17 

16 


17 

17 

18 

30 

17 

17,18 

30 

16,17 

18,30 

30 


i 

B 
O 


S 


Deg. 


96 
92 
95 
100 
96 
90 
92 
90 
98 
95 
95 
96 
90 
93 


Date. 


6.20 
22 
21 
21 
20,21 
21.22 
20 
21 
21 
90,21 
20 
8. 90, 21 
21 


} 


95 
101 
96 
95 
93 
94 
99 

94 

96 


18 
13 
98,29 
28 
18 

18 

16 
18 


0.13 


30 
18 
30 
37 
18.30 


22 
30 


25 


100 
103 

98 
103 

99 

103 

97 
99 


93 
93 
93 
94 
93 


90 
95 


31 
11 
10 
22 
22 
23 
SI 

6,9,30 

9 


o 
&. 

a 

mm 

■3 

.a 

1:^ 


Deg. 


23 
22 
20 
21 
6 

9.20 

21 
22 


10 
9 
9 
9 
9 


4 

34.25 


71 


18,19 


53 
47 
53 
47 
50 
54 
48 
47 
51 
50 
50 
54 
45 
51 


g 
o 

(3. 

a 

i 


Deg. 


57 
50 
47 
44 
44 
56 
51 

58 

55 


S3 

42 
55 
56 
57 

56 

53 
54 


50 
54 
51 
54 
51 


45 
44 


50 


70.5 
70.8 
70.1 
74.9 
67.4 
71.2 
69.0 
67.3 
71.2 
67.0 
71.4 
72.8 
68.3 
69.3 


70.4 


74.5 
71.0 
73.8 
78.8 
70.3 
74.0 
75.8 

7i.l 

73.9 


73.4 


74.7 
73.1 

74.8 

[  8a3 

75.1 

77.4 

74.3 
77.7 


75.9 


In. 


72.7 
71.8 
72.8 
74.6 
72.0 


78.5 


66.3 
63.1 


64.7 


L88 
2.90 
4.10 

8.67 


4.14 

9.77 
4.96 
7.50 
6.90 
4.17 


4.63 


L46 
1.67 
4.80 
3.39 
3.35 

'i."47 
8.03 
3.51 


8.80 


5.40 
4.25 
5.80 
0.90 
3.80 


3.48 
3.90 

3.93 


56.1 


9.25 

'4.'i3 

'5.06 

3.79 


4.00 


4.00 


0.33 
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AGRICtJLTURAL  REPOftT. 


Meteorology  of  1868--Continned. 


Stations  in  Stat«B 
aud  Tetritories. 


MAT. 


CAXJFORNU—Con. 


Monterey 
Antioch . . 
Murphy's 


AreragM 

WAflHINQTOff. 

J^WtTownsend... 


Date. 


9 
11 
13 


S2 


Deff. 
69 

88 
9S 


75 


Date. 


3,4 
3 
5 


I. 

a 

i 


2,8 


47 
45 
30 


43 


Deg. 
57.4 
6.27 
56.0 


58.1 

—  ■ 


56.1 


III. 

0.11 

0.56 


0.87 

ft 


a63 


JUXK. 


Date. 


16 


27 


19 


i 

P. 

a 

5< 
a! 

a 

■a 

c: 


Deg. 
72 


94 


83 


D.Tfo. 


-  -•     S. 

=  -  .     *^ 


2 


9 


48 


34 


« 


59. 


50 


G3.3 


59.6 


Si.5 


e.01 


ia 


MAIKB. 


Stenben 

Weet  Waterville 

Qardiner 

BtaadiBli 

Uonray 

ComiBh 

Condahtilla 


Portsmonth 

Stratford 

Sbelbame 

Goffistotm  Center. 
Claremont 


▲Teragea..... 

TIBMOXT. 

Lnnenlrarg 3, 13, 15 

North  Craltsbary 


JULY. 


{ 


4 

5 

5 

14 

3.4,5, 

12,15 

15 

15 


15 
13 


15 
13,15 


Baodolph 

Woodstock 

NearSu  Albans. 
West  Charlotte. . 
Middlebory 


MABBACBUSim. 


Kingston 

Topefield 

Lawrence 

Georgetown 

Newbury 

Milton 

Cambridge 

NoilhBmerica.., 

West  Newton 

New  Bedford 

Worcester 

Mendon 

Lnnenborg 

Amherst 

Richmond 


14 
13 
13 
14 
14,15 
5 


5 
15 
15 
12 
15 

5 
12 
15 

5 
5,13 
15 
5,12 
15 
15 
14 


■     B  —I 


81 
96 
90 
97 

94 

99 

97 


108 
100 


104 
96 


95 
101 
102 

94 

95 
107 

90 


108 
97 
96 
97 

103 
98 

101 
97 

105 
92 
93 
92 
98 
95 

M 


23 
85 
83 
83 

6,26 

6 

6 


6 
83 


1 
27 


83 
85,26 
26,28 
27 
27 
27 
86 


7,89 
6 
6 
6 
6 
6,7 
6 
6 
35 

9,10 
6 
6 
7 
87 
9 


52 
59 
58 
54 

68 

56 

58 


56 
54 


63 
60 


53 
56 
57 
83 
58 
64 
57 


60 
55 
58 
54 
56 
55 
60 
56 
60 
61 
00 
58 
59 
57 
169 


^.0 
71.9 
69.3 
79f0 

72.1 

718 

7i.l 


70.9 


78.0 
7a4 


75.4 
75. 0 


74.0 


78.1 
73.8 
74.7 
71.8 
75.8 
80.0 
73.5 


74.4 


78.8 
73.1 
72.0 
75.2 
73.8 
71.7 
75.3 
74.2 

7a  8 
7La 

74.0 
73.1 
75.1 
74.0 
7a  ^ 


2.40 
3.15 
1.87 
3.70 


8.90 
8.80 


2.80 


3.05 


a.4Q 
1.85 


8.43 


4.63 
1.43 
1.97 


8.13 
1.91 


8.41 


1.87 
0.41 
1.41 
0.70 


1.11 


1.86 
3.66 
1.08 
1.80 
1.90 
3.88 
8.68 


AU0U8T. 


24 

2,3,25 

3 

8 

3 

26 

2,3 


8 

8 

3 

19 


3 

8,26 

3 

SS6 

85,86 

8 

8 


81 
86 


85 
84 


27,28 
28 
88 
13 

18,88 

17, 1^28 
5  12, 13. 


86 
93 
92 
88 


85 
84 
88 
83 
83 
94 
79 


30 

1.3 

30 

8 


3 

3,89 

3 


1.3,30 
3 
3 
3 
3 
8 


91 

88 
85 
92 


90 
93 

87 


86 
83 

85 
87 
86 
90 


17 
18 
17 
13 


17,28 
17 
17 

17,18 
17 
17 
17 


38 
27 
2ti 

28 


} 


50 
52 
53 
53 

54 

53 

56 


64.9 

6a8 

67.5 


67.6 
67.6 
69.0 


67.6 


46 
4M 
56 

46 


49 
44 

43 
47 
49 
54 

48 


28 

27 

17,38 


17,28 
28 

27,38 
17. 
13 
35 


51 
53 

47 
53 


64.8 


73L8 
67.1 


180 
tN 


19 


185 


141 


XI 


68.9 


10 


67.8 
64.8 

66.4 
64.9 
67. 7 
73.4 
66.4 


67.1 


l.fl 
156 


117 


in 


70.7 
G9.2 
68.3 


46 
51 

48 


56 

51 
49 
53 
51 
56 


66.5 
73.0 

70.6 


69.1 
6a9 

6a4 

G9.6 
OlO 
73.6 


ITS 
lO 
i« 
175 


4.9 


151 
130 
7.W 
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Meteorolo^  of  186B— Continued. 


main  Staiot 
Territoriet. 


UM  Collece 
UJe 


mi 


moncuT. 

re* 

abi* 

letown.... 

rook 

rlmry 


ronges- 


IW  TOBK. 

tbes 

Hertford. 


bod's 

j's  Neck 

9  Plain* 

k  Dumb  In'n 
iblaCoU^;e 

iiish. 

furgb 

rtllo 

druenr 

1  Uanmioud . 

jviUe 

lovia 

iviiie. ".'.'.*.'.' 


50 

no 

I  Volney . . 

la 

rk  Yailey. 

rtk 

»ter 


nsion  Bridge 
o  • 


«r»gM. 


Vr  JEBBKT. 


son 

rk 

Bninswick. 

on 

jstown 

►d 

rande. 


911  field. 
•Id.... 
wicb.  . 
and.... 


•ragM. 


JULY. 


Date. 


15 
14 


12,14 


5,13 

11 

13 

13 

13,15 


13 

14 

IG 

5 

5 

13,15 

13,15 

5,15 

13,15 

15 

14 

14 

2,15 

13 

2 

14 

14 

4 

14 

4,14 

14 

14,15 

15 

13,14 

14 

12,13 
17 


15 
13 
5,15 
13 
14 
S 
14 
15 


15 
14 
14 


t 

s 

a 


94 
93 


86 


69 
98 
95 
94 
92 


105 
98 

100 
96 
95 
90 
92 
95 
94 
97 

100 
98 

100 
95 
93 
97 
95 
90 
99 
96 

101 
98 
95 
93 

98 

102 

98 


98 
92 
96 
95 
98 
96 
102 
98 


101 

95 

106 


Date. 


37 
6 


1,2,10 


7 
6 
7 
7 
87,29 


29 
9 
87 
26,28,29 
28 
27 
7 
7 
24 
1,7 
27 
22 
26 
85 
SO 
26 
26 
26,27 
5 
26 
26,27 
26 
1 
26 

S7 

17 
26 


7,29 

1 

27 

28 

37,28 

11,29 

27,28 

88 


27,28 
27 
87 


i 

a 

So 

§5 


60 


59 


58 
58 
61 
61 
61 


66 
67 
64 
66 
66 
65 
65 
64 
62 
68 
61 
57 
63 
60 
62 
(X) 
60 
61 
57 
61 
59 
56 
67 
61 

S3 

68 
63 


65 
61 
66 
70 
66 
62 

e2 

64 


Deg. 
74.7 
74.3 


74.8 


•9.7 


68.8 
76.1 
74.1 
74.7 
74.1 


65 
64 


73.4 
1  I 


78. 1 
79.7 
70.4 
77.4 
76.5 
72.8 
76.2 
77.4 
T7.2 
7B.3 
79.0 
75.7 
80.4 
76.1 
76.0 
77.3 
76. 5 
72.9 
79.1 
77.2 
77.5 
77.2 
79.3 
76.9 

74.7 

77.3 

te.5 


77.2 


77.8 
75.7 
77.4 

82.3 
78.4 
80.2 
79.4 
75.9 


79.1 
7a  7 
68.6 

78.9 


In. 
0.37 


1.62 


8.99 


1.35 


3.35 


8.19 


5.93 
0.80 
8.35 
1.63 


6.44 
4.72 
5.27 
1.62 
1.10 
1.91 
1.00 
4.35 


5.97 

1.00 
1.93 
0.70 


4.25 
0.85 
0.68 

1.90 

0.50 

an 


2.64 

.  ■  *■ 


7.30 
8.54 
5w04 
4.10 
3.60 


9.88 
4.16 


8.68 
3.00 

5k  37 


AUGUST. 


Date. 


2,3 
8 


10,14,24 


1,3,30 

30 

30 

2,30 

30 


22 
21 
2,19 
30 
4 
1.2 
3 
90 
20 
19 
19 
26 
28 
2,25,26 
86 
2 
7 

28, 29, 31 
25,29 
29 
8,26 
2,22,26 
29 
28,29 
7,23, 
86,31 
26 
29 


3 
30 
19 

1,30 

31 

30 

30 

3 

1 

1,30 

31 


I>eg. 
84 
85 


82 


82 
92 

87 
84 
86 


93 

86 
87 
87 
89 
85 
88 
88 
89 
78 
89 
84 
96 
82 
84 
87 
87 
82 
87 
86 
92 
86 
93 
86 

84 

92 
92 


93 

87 
89 
M3 
88 
90 
95 
87 
89 
95 
86 
95 


Date. 


17 
12 


28 


29 
28 
28 
13,17 
13 


13 

17 
17 
13 
14 
12 

13,17 
17 

12,27 
17 
17 
12 

16,17 
16 
17 
16 
17 
17 
17 
17 
17 
13 
24 
17 

12,13 

13 
13,16 


13 
13 
17 
13 
17 
13 
13 
13 
14 
13 
14 
12,13 


a 


0 


a  ^ 

s 
•a 


Deg. 
48 
50 


53 


53 
52 
56 
52 
53 


62 
47 
54 

57 
60 
57 
60 
61 
61 
62 
50 
52 
56 
47 
47 
51 
45 
49 
48 
49 
52 
46 
56 
56 

50 

53 
55 


56 
56 
59 
60 
61 
55 
5?» 
57 
60 
58 
59 
60 


«> 
S 


67.9 
67.3 


69.5 


67.9 


67.5 
72.0 
70.8 
68.6 
69.2 


69.6 


75.3 
72.6 
71.3 
71.3 
76.9 
71.6 
72.9 
74.3 
73.2 

rj.3 

72.5 
66.9 
72.3 
67.1 
67.4 
69.0 
68.1 
67.4 
69.2 
68.7 
70.2 
66.9 
73.9 
69.8 

67.8 

69.3 

70.  H 


ro.  7 


73.3 
72.2 
73. 0 

74.8 

rj.2 

75.5 
73.8 
71.9 
7-^.4 
75.0 
74.2 
76.4 

73.8 


I 

t 


In. 

3.40 

4.85 


4.31 


8  71 


5.63 


7.38 
'6,"7i 


6.CT 


4.07 
1.84 
3.85 
6.23 


a31 
5.25 

2,90 
5.88 
2.89 
1.25 
1.55 
4.68 


6.60 
3.43 
3.1: 
2.7( 


1.29 
3.22 

1.65 

2.50 
2.  4J 


n  n 


4.1.-. 
4.  W 
3.15 
3.91 
3.  C 


4.04 
3.32 


3.83 
6.02 

4.18 

sBsa 
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iHatJons  in  States 
and  Territories. 


PKNNSTLVANTA. 


Nyc©8 

FaUsingt^)!! 

Pliiladolphla 

Germiuitown 

HorshAm 

Plymouth  Meet'g. 

Dyberry 

Leliigb  Unlver'y. 

Wbite  Hall 

Factory  ville 

Reading 

Parkerslmrg 

West  Chester 

Ephrata 

Mount  Joy 

Harrisbnre 

Fountain  Dale 

Tiog:a 

LewiRborg 

Ickeeborg 

drampiao  Hillw.. 

JohiiitVown 

Franklin 

Connellsrille  ..  .. 

New  Castle 

Beaver 

Canonsbnrg 


ArenigM 


UASTLASD, 

Woodlawn 

Annapolis 

Emmittsborg..  .. 
Mt.St.Mary'HColl. 

AvenMSM 


VIBGINIA. 

Surry  C.H.  .. 
Jobnsontown. 
Comom 


Alt.  Solon.. 
Lynchburg 
Suow  ville.. 
Wythe  villo. 


Averages 


WVBT  vraGiNiA. 


Komney.  ..  .. 
White  i>ay... 
Weston 


A  veraget 

NOBTH  CABOLDfJk. 


KwnaaaTilla 


GoldsboTo. 
Kaleigh... 


JULY. 


Date. 


^ 

;. 


I   ■•-  if 
I    e  S 

I  1 


13,14 

13. 14 
14 

14,15 

14. 15 
14 
14 

14,15 

14,  i.'i 
14 
15 
14 

14,15 
15 
19 

14,15 

15 

14 

15 

15 

14 

15 

4,15 

4,19 

15 

14 

5 


14,15 

15 

15 
15 


1G 
15 
15 
16 
IG 
16,19 
16, 17, 18 


14,19 
3,  4, 5, 6 


Date. 


95 
95 
97 

98 

92 
95 
97 
95 
1H5 
9H 
OH 
J>f< 
9-2 

io;i 

96 

90 

106 

98 

100 

102 

94 

98 

99 

98 

94 

97 


100 

98 

104 

95 


99 
IW) 
97 
98 
90 
92 
92 


98 
9t< 


20 
27 
27 

27 

27.  29 
27 
27 
28 
28 
») 
28 
27 
27, 28.  29 
2') 
2'.> 
2.) 
27 
26,28 
29 
211 
29 
29 
26 
27 
17,26 
17,26 
18,29 


87 

87,28 

27 
27, 28, 29 


28 

28 
2t* 
28 


•>  f". 


,  5,  8,  28 

:< 


i<. 


2.- 


16 

16 
lb  I 


105 

101 

iOe 


27 


•  kw 


a 

•  #-4 

.3 


58 
68 
68 

64 

65 
67 
56 
64 
64 
58 
67 
70 
67 
68 
(i5 
70 
66 
60 
62 
64 
58 
56 
57 
59 
61 
68 
64 


65 

60 

65 
65 


70 
69 
67 
62 
61 
64 
61 


2 


Deg. 

75.2 
78.0 
81.6 

81.5 

"76.9 

78.4 

rx  8 
n.o 

77.7 

76.9 

79.9 

80, 

77 

81. 

80 

82.6 

77.7 

79.3 

7a  4 

77.8 
75.8 
74.0 
77.3 
79.6 
80.3 
82.4 
78.3 


78.5 


79.7 

85.4 

80.4 
76.5 


.80.5 


82.5 
79.8 
82.8 
79.0 
80.1 
74.1 
74.0 


62 

70 


r8.8 


79.0 
82.9 


In. 
3.75 
3.80 
2.63 


«J«  «k) 


1.05 


5.70 
4.14 
2.48 


2.36 
2.67 
1.00 
2.05 
4. 08 
3.36 
5.76 


0.35 
4.08 


3.10 


4.78 
8.88 


3.05 


3.37. 


81.0 


72 


72 
70 


82.4 

83.3 

84.5 


6.52 
1.00 


6.56 


4.69 


AUOUVI. 


Date. 


30 

30 
80,21 

31 

30 
19 
1 
31 
19 
27,30 
30 


9.53 

9.30 
5  95 


30 

27 

1 

7 

2, 19, 30 
26 
31 
2 
27 
18 
27 
18 
27 


30 

1,19. 
30,31 
30 
31 


31 

30,31 

31 

86,31 

I 

1,8,31 

5,8,27,31 


18,31 

26 

7.12.27 


II 

11 

18 


a 

s 


Deg. 

an 

90 

88 

94 

87 
88 
84 

87 
88 
87 
H7 
90 


Date. 


92 
87 
86 
90 
87 
89 
Ki 
82 
88 
90 
88 
89 
90 


90 

88 

90 
86 


13 
12, 13. 28 

17 
5  5,14. 

n.3.:«) 

13,17 
13,17 
17 
17 
17 
17 
13 
14 
13 


13 
13,14 
13 
13 
84 
15 
13.14 
13 
13 
12 
13 
13 
13 


13 

14 

13, 14. 15 
14 


De*f. 

48 
C3 
65 

}«, 

59 
00 
46 
57 
56 
49 
59 
60 
60 


t 


§ 


i>«7. 
69.5 
74.0 
77. 5 

73.6 

72.4 
73l7 
66.0 
71.8 
78.7 
69.3 
74.4 
74.8 
78.5 


94 
90 

88 
88 
84 
83 
W 


13, 14 
13 
14 
K> 

13.14 
13 
15 


88 
95 
88 


95 

96 

97 


13, 14 
13 
14 


r<5.6, 
I  18.20, 
188,24. 
125.27 
13 
14.24 


M 
65 
60 
50 
53 
55 
&2 
46 
49 
52 
44 
53 
50 


63 

es 

60 

58 


74.3 
76.0 
71.8 
67.0 
7L9 
71.9 
68.0 
66.4 

m.\ 

71.9 
73.0 
75.6 
(B.0 


I. 


74.6 

n.3 

73.4 
71.5 


C4  '  70.0 

63  I  7&4 

65 

57 

6-2 

48 

56 


a 
a 


/i. 

i3i 


its 


171 


L7» 

101 

Ifl 

16 

L» 

1S7 

19 

0.90 
IS 


71.8      141 


101 
131 


167 


74.8      !» 


75.5  I    ai4 

75.1    

69.3    

69.0    ir 


74.1  1   a» 


I 


I 


56     78.9  r 

.'a  1  78L4 
5i:  '  74.7 


7C     B4.2      IW 


64  I  79.0  j    \^ 
63  '  79. 1       :  15 
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JULY. 

AUGUST. 

sin  States 
erritoriea. 

Date. 

fl 

2 

B 
^6 

a 

a 

Dtff. 

10:» 

100 
86 

Date. 

(> 

1 
9 

* 

S 

^  • 

'5 

WW 

6h 
64 
64 
66 

P 

3 

^  ■ 

a 

Den. 

Hi.b 

79.1 
HO.l 
74.1 

•  • 

a 
« 

In. 

10.20 
9.70 
4.00 

• 

Dftt*. 

1.2.3 

10 

1,2 

1,6,7,10 

• 
a 

S 

Dut«. 



14,  i:. 

14 
13. 14  . 

13 

B 

•t- 

J)fq. 
57 

58 

• 

a 

z 

3 

:^ 

76.3 
75.6 
73.7 
71.3 

■  V 

)LINA— Com. 

16 

16 

16 

4 

iM;. 

90 
94 

88 
63 

2.  0.'» 

lArle. 

ille 

lie 

6.41 
12. 6;{ 

rft£M 

80.6 

79.4 
d2.1 

an 

76.7 

76.2 
77.6 

5.  HI 

1  ^^  W     4.   4.   i   *    -   . 

CAMOLINiL 
fWTlllA 

17 
16,17 

99 
97 

• 

3.  5,  31 

71 

11 
5    2,11. 
\  17. 31 

90 
1   90 

14 
14 

65 
65 

6.40 

racM...... 

80.8 

77.8 
82.7 
81.8 

76.9 

6.40 

^*""  • 

17 
17 
17 

9H 

99 

101 

8,13,14 
30 
1. 2, 3 

66 
74 
70 

31 

90 

.    Ifi 

59 

OBOIA. 

% 

.3.14 
3.93 
3.46 

71.2 

2.17 

(Tvine.  .... 

d 

2 

92 

21 

6.-) 

79.1 

6.45 

tmg«* 

80.8 

a  51 

75.1 

79.2 
76.1 

74.2 

77.8 
74.0 

3.81 

18 
IH 

18 

18 

17,18 
18 

103 
100 

92 

97 

96 
92 

29 



• 

7n 

12,29 
10,11 

29 

10.28 

11 
8, 9, 10 

93 
92 

64 

89 

89 
90 

14.16 
(13.23, 
<24,28. 
(       29 
5  13, 22, 
{       25 

23,24 

23 

71 

66 
75 

LIUMA. 

1 

81.6 
81.2 

78.2 

79.8 

80.0 
76.4 

6.28 
5.70 

3.60 

5.  .33 

4.72 
8.00 

3.28 

rilXh 

*"    1 
•      29         70 

3.13 
2.42 

SpriDgt. . . 

1 

Irer. 

)  30,  31 
i  9. 12. 

<  25, 27. 

(28.;K) 

9,20,:«) 

7.16 

71 
72 

3.72 
•• 

nfM 

79.5 

5.61 

76.3 

a  14 

17 

20,21 

90,21 

24,25 
17 

28,29,30 

101 

100 

64 

95 
100 

96 

31 

7,27 

5  3.5,14. 
i  30,  .{1 
3 

7 

3,4 

74 

74 

73 
73 

72 

11,12 

15 

16,17 

16,17 

13 

(2.14. 

<  15,  16, 

(17,  Id 

97 

100 

84 

98 
lOO 

^  96 

23 

I  21. 26 

2 

26 
20 

20 

74 

|73 

66 

72 
f.O 

71 

OBJDA. 

btIQa 

82.8 

83.5 

76.2 

82.5 
87.1 

82.2 

7.70 

83.6 

4.70 

VLAB, 

n 

3.00 

a  35 

3.29 
1.40 

2.55 

84.1 

76.6 

82.2 
83.4 

81.7 

0.3H 

)ia 

7.8:* 

7  00 

rages 

82.3 

3.72 

81.6 

• 

4.3:1 

19 
C  16, 17, 
<  18, 19, 
(20,21 

98 

28 
7 

74 
74 

12 
2 

93 
92 

24 
22,23 

78 
72 

IBIANA. 

rleans 

83.8 
63.8 

82.1 

mres 

83.3 

82.1 

19 

93 

( 1. 2,  7, 
]  10, 14, 
(       15 

S- 

10 

90 

23 

60 

mwiFPi. 

A 

79.9 

77.3 
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Stationo  in  St«t«8 
and  Territories. 


Mifiaifisipri— Cob. 


BrookhaToo 
Natches 


ATerages... 


Elizabethton .... 
Toscalam  College 
liookoat  Hoimtain 

AoBtiu 

Clarkflvllle 

Momphia..... ... 


JULY. 


Date. 


16 
19 


ATeragei. 


UEHTUCKT. 


Pine  Grove. 
Lexington.. 
Looift^e... 
Clinton 


ATaraget. 

OHIO. 

New  Liabon. 


Steuben  viUe 

Paiuea\ille. 

MilnersviUe 

Cleveland. , 

WiioHter ,. 

GaIlii)o1iA 

Kt^lley'A  Inland. .. 

8amluAky 

Norwalk 

North  Fairfield... 

\V^e«t«rville 

Marion 

liillrtboro' 

Toitjdo 


Bowling  Green. . . 


Kenton 

Urbana  Univer'y. 
Bethel 


JnckHonbnrg^. 

Cincinnati  (H) 

Do.  (P) 

College  mu 

Averages 


AnCHIOAK. 

Monroe  City. - 


State  A  jrr.  College 

Litchlie.M 

Cold  Water 

Grand  Rapids... 

Nortbport 

Holland 


16,17 
17,18 
17 
17 
18 
13, 18, 19 


i 

I. 

s 
•p 


96 
89 


96 
98 
96 

100 
94 

101 


16 
14 
16 
18 


15 


4 

2,4,18 
14 
15 
3,18 
18 
18 
15 
15 
15 
16 
14.18 

r  4, 13, 

14,  15, 

18. 21. 
17 
18 

14,15 
17 

19,23 
17 
15 

14,16 


1 


! 


4,5, 
12, 14, 
15,18 


13, 14,  17 

18 

12  4 

*»  "t  'i 

17,18 
14,17 

18 


\ 


98 
94 
99 
93 


100 


99 
92 

100 
98 
92 
92 
94 
98 
98 
94 
94 

lUO 

S  99 

101 
96 
96 
96 
99 

102 
99 


\ 


96 


98 
99 

98 

94 

96 


Date. 


29 
4 


6 
27 
30 

1 

8 


Deg. 

70 
72 


5,28 

6,28 

29 

1 


26 


64 
67 
70 
72 
70 
74 


G6 
67 
68 
78 


s 

& 


^ 


I>eg. 

78.5 
81.9 


80.1 


77.3 
80.1 
80.1 
88.0 
79.4 
84.6 


a 


In. 


a64 


9.64 


2.05 


AUGUST. 


Date. 


8,29 
2,11 


1.8S 
4.41 
2.74 


81.3 


60 


17,27 

28 

28 

29 

8,9 

28 

26 

28 

25, 28, 29 

26,27,28 

25,26 

27 

26 

27 

28 

5.10,26 

8 

29 

28 

5,6 


26 


27 
27 

25 

7 

25.26 


67 
62 
68 
64 
72 
68 
64 
66 
68 
66 
68 
63 

62 

71 
67 
68 
66 
69 
73 
70 


79.6 
79.6 
81.7 
82.2 


80.8 


80.3 


7a  9 

77.7 
83.2 
79.2 
81.  T 
82.9 
78.1 
79.9 


2.98 


1.78 
2.75 
5.10 
3.05 


3.17 


4.80 


63 


61 
54 

64 

58 
61 


78.5 
77.7 
79.7 

83.6 

87.3 
80.5 
80.7 
80.9 
82.1 
85.8 
83.0 


81.0 


80.9 


2.65 
0.45 


3.65 
0.53 
0.48 


1.33 
3.99 
2.33 
2.87 
3.50 

4.96 

4.25 
1.88 
4.38 
].50 
1.21 
1.70 
3.50 


27 
17 
11 
19 
30 
30 


6 

B  ** 

a 


88 


90 
68 
92 
88 
97 


Date. 


24 
24 


6,17 

17,29 

17 

7,29 


i   3,17, 

^25.27 

18,31 

31 

17 

8,31 

17,26,27 


00 
86 
91 
89 


1 


2.47 


3.39 


79.2 
77.5 

8L5 

75.3 

78.9 


2.80 
1.63 


0.43 
0.73 


15 

8 

7, 26, 31 

17,31 

27,31 

17,27,31 

28 

28 


6.30 

16,17 

17 

19 

17,28 

28 

1 


68 

86 
64 
89 
86 
92 


15,30 


...  25 
1 

28 

17,27 
6 

36,27 


84 
83 
84 
87 
88 
85 
83 
89 

91 

91 
87 
90 
91 
90 
93 
89 


13 
13 
13 
13,14 
13 
23 


i 

K 
a 

G 
■*-•  «• 

2 
"S 


2 

d 

t 

B 

p 

o 


Dfg. 
69 
67 


S3 
61 
64 
62 
61 
66 


13 
13 
11 
32 


13 

13 
12 
13 
13,22 
13 


S6 

93 
54 

59 


52 

53 
57 
46 
56 
00 


Dfg. 
79.4 

81.7 

79.5 


83.5 
74.9 
76.5 
7S.0 
73.0 
79.1 

76.7 


72.0 
72.6 
74.3 
74.2 

73.S 


7X9 

76.0 
69.4 

7L8 
69.  S 
15,0 


88 

88 
85 
87 

86 

86 

d6 


12 
13 
13 
13 
12 
13 
13,14 
10 

12 

24 
13 
13 
15 
13 
13 
15 


13 

10 
10 
13 

11,23 

21 

10,21 


64 
56 
53 
54 
53 
54 
56 
52 

55 

64 
56 
55 
55 
58 
58 
60 


73.0 
70.3 
68.9 
71.9 

69.  e 

69.9 

6ai 

69.8 
73.0 


77.8 
71.5 
72.6 
73.4 
7X0 
76.4 
73.1 


53 

52 
55 

48 

54 

46 
53 


72.ll   i« 


69.9 

70.1 
C5.2 
67.6 

€8.1 

66.0 
67.8 
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08  in  Statet 
territories. 


aoAN— Con. 


rFaUi. 
i£on  .. 


IDUKA. 

lond 


e 

uid 

bia  City. 


Apolis 

Jniveraity. 
alaer 


[armony 


JJHOIB. 


p> 

:;hicago 
Farm.. 


laa 


Ich 


ere.. 

a  — 

Bt.... 

wa ... 
!iiln  .. 
)Ua.. 
k 


^eld.. 
s 

•loo  . . . 
Pass  . 
>urg . . . 
iest«r  - 
»rliDg. 
Uflia . . . 
»ta..-. 


eragca... 
acoSBDi. 


owoc 
nth  . 
akco 
a  — 


acoa. 


TOSS  . 

ton  ... 


JULT. 


Date. 


18.22 

11,16 

16 


15 

4,14,16 

17 

4,14, 

15,16 

4,15 

12 

17 

16,17 

16 

18 

7 

18 


4 

4 

7,13 

17,18 
19 
17 

1,12, 

14,30 
18 
18 

17,18 
28 
14 
4,18 
18 
18 

17,28 
14 

16,18 
18 
18 


18 
18 
17 
17 
14,15 


14 

1,13 

1 

13,18 

12, 13, 

14 

10 

17 

16 


91 

98 


95 

102 1 

99 

98 


\ 


98 
100 
97 
95 
94 
100 
99 
99 


100 
102 

96 

.  100 

107 

95 


} 


97 

96 
102 

97 
100 
101 
102 

98 
105 

97 

99 
108 

98 
103 


96 
100 
103 
100 

94 


94 

97 
96 

98 

97 

96 

98 

102 


Date. 


26 
5 

4 


5,26,27 
5, 6, 8, 9, 
26.28 
26,27 

26 

5,25 
30 
26 
26 
26 
25 
25 

9,25 


^1 

27 

26. 
29 
25 

25 

26 
25 
26 
25 
26 
26 
28 
25 
26 
25,26 

9,28 
26 


26 
25 
S5 
25 
25 


7 
25 
26 
24 

25 

26,28 

26 

26,27 


51 

56 


68 

72 

73 

66 

69 
66 
60 
66 
66 
64 
72 
70 


70 
66 
66 
57 
68 
62 

57 

54 

60 
60 
58 
52 
62 
54 
58 
65 
66 
68 
€4 
70 


72 
68 
70 
60 
67 


59 
59 
56 
61 

65 

55 
61 
60 


67. 

70.2 

73.5 


76.0 


79.3 

83.8 

84.8 

81.5 

81.7 
82.9 
80.3 
80.8 
81.1 
82.0 
85.3 
84.1 


82.3 


81.4 
84.8 
82.1 
79.9 
83.0 
77.5 

80.4 

78.6 

7a  4 

79.1 
80.1 
79.1 
80.9 
79.0 
84>8 
81.9 
83.1 
81.7 
79.5 
88.0 


82.3 
84.0 
88.0 
82.2 
84.5 


81.8 


73.6 
78.0 
74.6 
80.2 

79.7 

77.4 
80.4 
80.6 


In, 

0:70" 


1.45 

'  I 


4.19 

3.17 

1.17 

2.40 

4.00 
3.44 
2.46 
4.49 
2.38 
2.55 
1.00 
2.42 


2.81 


2.87 

i."TO 


2.10 
2.28 

3.63 


L96 
2.93 


&03 


2.40 
1.25 
L47 


2.70 


1.79 
L70 


5.24 


2.41 


2.45 

3.00 
3.73 
1.05 


3.59 
&19 


Date. 


23 

6 

6,24 


17,28 

16 

28 

17 

16 

6,28 

7,17 

28 

28 

17,27 

28 

1 


17,27 

17 

17 

6 

1 

27 

6,17 

27 

16,27 

27 

27 

27 

27 

27 

26 

27 

26 

7 

2,6,27 

6,7,16 

1,29 

27 

6,26,27 

26,27 

6 

27 


1 

6 
15 
27 

26 

6 
6,27 


AUOUBT. 


79 

84 


86 

94 

90 

92 

88 
90 
89 
90 
88 
88 
90 
91 


88 
97 
92 
89 
99 
85 

89 

90 
94 
90 
91 
92 
90 
92 
04 
90 
90 
93 
88 
93 
93 
87 
92 
90 
93 
86 


88 
91 
88 
89 

87 

86 
89 
96 


Date. 


11 

8 
20 


12 

.  13 

13 

14 

12 
10 
13 
13 

10,12 
13 
12 

12,21 


11,12 
20 
12 


14,17 
22 

22 

30 

11,30 

30 

12,30 

21 

21 

4,30 

21 

30 

21 

11 

21 

21 

21 

31 

12 

30,31 

21 

29 


21 

11 

30 

22,30 

ni,2i, 

^30,31 
13 
9,31 
19,29,30 


I 

I 
I 


Deg. 
46 
47 

58 


57 
55 

68 

55 

55 
54 
47 
55 
58 
54 
65 
63 


60 
56 
57 


58 
53 

92 

51 
55 
46 
52 
49 
55 
52 
47 

r*4 

56 
61 
46 
60 
58 
57 
56 
58 
50 
58 


53 
51 

48 
55 

55 

48 
54 
50 


I>eg. 
63.0 
60.1 
68.3 


66.6 


70.8 

74.5 

76.3 

72.1 

71.8 
70.5 
69.7 
70.9 
72.4 
70.0 
76.7 
74.9 


72.6 


73.1 
73.0 
70.5 
83.8 
75.1 
66.1 

67.6 

67.6 
71.4 
68.0 
68.5 
70.1 
66.7 
69.0 
67.6 
68.9 
71.5 
72.1 
67.6 
7&8 
76.0 
68.1 
71.9 
73.8 
70.1 
73.2 


71.2 


G6.2 

67.0 
69.0 
67.8 

68.2 

63.9 

68.8 


In. 

'i'io 


2.58 


3.61 
6.53 
4.29 
4.15 

aso 

4.06 
3.06 
2.35 


4.55 
3.17 
4.88 


4.00 


3.56 


2.40 
5.29 
8.60 
4.60 

8.89 


3.19 
1.60 


2.08 


2.70 
3.38 
2.74 


2.10 


3.51 
3.03 


4.37 


3.09 


1.36 
3.00 
1.85 
0.35 


3.73 
2.00 


640 


AOBICULTUBAL   REPOKT. 


Meteorolo^  of  186H — CoutJniiod. 


Stations  in  States 
and  Territoriett. 


WmcoxBDi— Con. 


Baraboo 

New  Liflboo. 
Bayfield 


ATengee. . . 

MOIHIBOTA. 


Beaver  Bay 
St.Panl.... 


MinneapoUfl 
Siblc 


Newuim... 
Saak  Center. 

▲Teragee. 

IOWA. 


Clinton 

pavenport .... 

Dnbnqne  

Montioello 

Bowen'8  Prairio 

FtMadiBon.... 


Oattenberg 

Mt.  Vernon 

Iowa  City 

Independence  — 
NY  Independence 

Waterloo 

Marble  Book  .... 

Iowa  Falls 


Algona  

Near  Algona. 
Fort  Dodge.. 
Boonesboro'.. 

Bolfe 

FontaneUe  .. 

Logan  

Whiteeboro'.. 


Areragee. 


MUSOUKI. 

St  Lonit  Univor, 

Allenton 

Hematite 

Canton 

RoUa 

Jefferson  City  — 

Hermitace 

WarrenBDorg  . .  . . 
Harrisonvllle  ..  ., 
Oregon  


Ayerages. 

KANSAS. 


Atohison 

Learenworth  .. 


JULY. 


Date. 


17 
11,14 


16 
16 

16 

If.,  29 
10 


13.14 

17,18 
17 
17 
'JO 

Id 

C  11.17. 
H9.20 
13, 14. 17 
14,28 
17,20 
17 
15 


17 

20 
20 
20 
3 
20 
20  J 
11) 
20 


18 
18 
18 
18 

17,18 
19 
22 

20, 22 
19 
21 


SO. 
21,23 


a 


o 


S5 


99 

101 

9f) 


89 
97 

101 

98 

9(; 

97 


li 

r.,25.27 
V  4,5,24, 

24 
25 
27 


\ 


98 

95 
97 
96 
94 

103 

96 

'99 
96 
101 
105 
100 


98 

93 

96 

99 

101 

99 

103 

100 

104 


98 
109 
102 
106 

96 
101 
108 
104 
105 
105 


107 
108 


Dat«, 


5 


t 

2 

^ 

♦* 

0m 

2 

Zj      . 

C>) 

«-   Ci 

c 

r»    r» 

a 

5  — 

c 

♦* 

S 
"3 

•*4 

i 

:^ 

^ 

Detj. 

Dejf. 

58 

T7.7 

HO 

81.2 

26 

26 

26 

26 

25,26 

26 

26 

26 
26 
24 
25 
26 


SS 

4 

27 
28 
24 
31 
24 
85,26 
24 


25,26 
28 
2T 
25 
28 
1 
26 
26 
1,11,25 
25 


34,25 
24 


48 
65 

63 

59 
65 

58 


62 

50 
59 
60 
66 

64 

56 

63 
53 
66 
GO 
64 


70 

65 
64 
64 
56 
64 
66 
61 
63 


69 
64 
64 
64 
63 
73 
GB 
67 
70 
66 


70 
68 


72.4 


77.8 


65.1 

78.4 

78.5 

77.5 

80.8 
75.5 


76.0 


83.8 

81.1 
81.6 
60.2 
79.1 

84.3 

77.1 

80.9 
80.8 
02.3 
8a5 
8LS 


83.3 
77.2 

Tai 

».7 
79.0 
80.8 
84.3 
79.9 
aL8 


80.5 


84.3 
81.6 
83.3 
83.6 
79.5 
83.0 
83.8 
84.5 
82.9 
84.5 


83.9 


86.0 
85.4 


.rt 


In. 

1.00 


2.86 


5.02 
4.07 

3.09 

l.TJ 
.X62 
5c  72 


a88 


a60 

5.43 

a67 

2.90 
2.45 

4.65 


6.15 
3.10 
4.80 


4,59 


&34< 
4.60 
1.26 
6.75 
8.25 


4.13 


1.61 
3.30 
3.65 
3.56 
1.87 


4.00 
1.75 
1.5:} 
4.22 


3L51 


3.45 
3.10 


AUOTOT. 


D:ite. 


25, 2l>.  27 
2.'» 
23 


2:1 
24 


5 


24 
23 
15 


S  15. 24, 

^36.27 

26 

27 

26 

26 

5  15. 17, 

{26,27 

/" 

^      26 

24 

26 

25.27 

15,25 

1 

26 

15 
15 
15 
15 
15 
17 
16 
5 


6 

7,27 

8 

1 

6,7.8 

6 

6 

6,10 

11 

i 


5 
1 


B 

a 


94 

90 


88 

87 

88 
90 

85 


90 

86 
90 

88 
80 

88 

89 

91  < 

93 

97 

93 

90 

86 

88 

89 
86 
88 
93 
93 
90 
86 
90 


91 
97 
94 
95 
93 
95 
100 
93 
98 
95 


94 
100 


D-atis. 


s 


t5 


#« 


Dr-r.     Deri.  . 

^}  \     .vi  I  Tn.  3  ' 

l'.».  31  .'.2      «>.  6  1 


/.. 


29 
30 

31 

31 
29 

30 


12 

12 
M 
29 
30 

30 

21,30 

21.29 

12, 21 
30 
29 

89,30 
.10 
29. 
31 
30 
30 
30,89.30 
8.9,31 

30,31 
29 
11,89.30 
30 


511. 
{30,; 


12.21.30 
12,21 
9 
13 
9 
10, 22. 31 
21 
29 
39,».31 
89 


12,30.31 
81.83 


52 

4ii 

4-* 

41 

4^ 


irr.4 


64.1 
67.1 

66.1 

65i2 
7a5 
66.5 


( 


56 

55 
50 
.VI 
50 

S3 

44 

51 
48 

48 
46 
48 
48 


66u6 


7L7 

68.e 
«&9 
68.1 
67.6 

7a3 

64.3 

67.7 
69.1 
68.9 

6&8 

Tao 

67.8 


1:. 
10- 

1-1 

If' 

&4I 


\U 


179 
13< 


56  I  79/8 

50 
47 
54 
SO 
54 
52 
50 
50 


IP 
I.PO 


61 
54 
53 
45 
61 
00 
54 
55 
54 
54 


54 
48 


(i&2 

66c  5 

6a4 

.\t5l 

67.2 

3L(» 

68.0 

x;^ 

69.0 

\9> 

6<15 

l"* 

67.4 



68.S 

4«n 

75.2 

1» 

72.2 

.\54 

73.8 

i*' 

7ai 

±^ 

73L2 

7.1' 

75l0 

-  -  -  • 

T3.3 

iW 

74.3 

«L?« 

7L7 

8.9i 

Til 

1(S 

711 

5l49 

78.1 

ft# 

69.3 

T.b 
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n  in  States 
:rritorie8. 


A5— CkUL 


Springs 
ce 


§rr.  CoUege 
Grove.., 


«gM.... 
lAMtA. 

IDsston. 


JULT. 


Date. 


lUe 

> 

» 

caCity.... 


rAH. 


Lake  City 


P 

agee.... 

TOBHLL 
DdflCO.. 

y ■ 

•a 


afea.... 

OfOTOV. 

^frnaend 


22 
31 
20 
90,21 
21 


20 
20 
20 


20 
20 
20 


24 


•    2 

7,29 

24 


5 


a 


,§ 

S 
^ 


Date. 


IVS'- 


100 
101 
111 
98 
106 


103 
102 
104 


99 

106 

99 


95 


70 
70 

104 


84 


24 
25 
24 
25 
25 


4,24,31 
24 
24 


24 

24,25 

25 


9 


{ 


11 
1,9,10, 
25 

8,3 


9 


Dtg. 


70 
72 
69 
67 
64 


70 
65 
67 


68 
66 
68 


60 


52 

I- 

52 


53 


I 
I 


1A. 


Deg. 


86.3 
85.9 
89.1 
80.2 
85.8 


85.5 


83.5 
81.4 
82.0 


85.2 
83.7 
83.2 


83.2 


73.8 


73w8 


57.1 
60.7 

76.0 


04.6 


64.1 


In. 


a4o 

4.05 


4.70 
3.05 


3.63 


2.00 


3.39 


1.40 
3.00 
2.82 


2.52 


0.00 
0.06 

0.00 


0.02 


aoo 


AUOVBT. 


Date. 


4 

2.9 

1.5 

5 

1 

1 


16 
24 
1.5 
2,23,24 


3 
3 


{ 


19 

15 

1,6,19, 
20,21 


17,18 


a 
il 

E 

f 


I>eg. 

97 

100 

93 

U 

94 


89 
88 
89 
89 
00 
84 


91 
95 


} 


71 
83 

100 


85 


Date. 


29 
31 
31 

30,31 
30 

20,22 


I 

I, 


I 


^ 


Deg. 
54 
62 
57 
54 
54 
55 


Dfff. 
73.1 

7a  8 

74.2 
74.2 
71.1 
75.6 

73.6 


29,30 
29 

29,30 
29 
31 


31 
30 


29,30 
27 

26 


19,20 


53 
53 
52 
55 
60 
55 


50 
56 


51 
47 

52 


50 


69.5 
6a8 
71.8 
70.0 
69.6 
73.0 

70.5 


73.3 
72.2 

72.8 


57.1 
55w0 

7a  0 
63.4 


63.7 


Tn, 
14.40 

ago 

a32 

"5.'94 
15.50 

9.52 


2.45 

6.30 
5.40 

Toi 


aoo 


a69 


0.00 
0.00 

aoo 

0.00 


Tateryille. 

r 

I 


rille. 
agea. 


lmpbiube. 
a 

DO 

amsiead. 
m  Center 
•nt 


agea. 
41 


SXFTEiaiEB. 


6 
1 
1 
1 
1 
1 
1 


12 
1 


1 
11 


70 
80 
74 
81 
80 
78 
79 


84 
87 


85 

77 


17 
18 
18 
30 
17 
17, 18 ' 
17 


18 
18 


18 
18,22 


36 
33 
39 
36 
34 
36 
34 


SO 
24 


32 
34 


53.9 
56.7 
56u3 
56.9 
55.3 
5Si5 
5a2 


56.1 


53.9 
56.2 


57.5 
57.6 

56.3 


7.50 
4.73 

a24 
a82 


a79 

7.13 


7.54 


6.17 


ia40 
6.00 

9.58 


OCTOBER. 


8 
8 
8 
8 
8 
8 
8 


5 

8 
8 
8 


62 
72 
67 
74 
74 
74 
72 


64 

72 
71 
72 


24,31 
24 
31 
30 
31 
24 
30 


24 
24 
24,30 
18.24 


18 
21 
22 
24 
16 
18 
24 


10 
14 
25 
25 


41.2 
42.7 
43.5 
44.2 
41.6 
42.3 
42.9 

42.6 


39.6 
43.0 
45.4 

4a2 


44.1 


a24 

0.70 
0.98 
1.20 

i.is 

0.65 
1.39 


1.29 
L70 
1.51 
1.60 


1.53 
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Martlaxd— Con. 

Mt.  St,  Mary's  Col. 

Averagoe 

VIBGINIA. 

SoiTj  Ct.  House. . 
Johnaontown  ..  .. 

Comom 

Staunton 

Ht.Solou 

Lynclilmr^ 

Snowrillo 

Wj-theville 


Avera^res. 


WIST  YIBGCOA. 


'fc 


Bnmne; 
White  iMy 
Weston 

Ayerages 

KOBTH  CAUOUXA. 

Kenansville 

Goldsboro' 

KaleigU 

Oxfei^ 

Albemarle 

StatesvUle 

AshevlUe 


Avorages 

80UTU  CABOLCTA. 


Aiken 

Goifdeysriilo. 

Arorages.. 

GBOBOIA. 


AtlanU. 
PcnAeld. 


ATorages. . . 

ALABAMA. 


SKFTEaOSBB. 


Date. 


12 


1,13 

1,11 


12 
27 
11 
11 
11 


11 
12 
IS 


13 

2 

10,12 

2,13 

1 

1 

8,9,12 


1,13, 
23,24 
12 


I 

a 

B 
•a 


Deg. 
an 


89 


8-1 
80 
84 
85 
84 


Date. 


17.18 


17,30 
17 


18,19 
25 

18 
18 

18 


80 
80 
85 


DO 
(Hi 
05 
88 
SO 

85 

83 


I  87 
89 


1 
14 


OpcUka 

Curlowville 

MouItoD 

Greene  Springs... 

Havana 

fish  Biyer 


Averagea 

PLOBIDA. 

JackaonTiUe.... 


13 

16 

11 

1 

1.11 

13,15 


S4,8S 


87 
00 


91 
91 

m 

8!) 

K7 
89 


18 

18 

18,19 


30 
30 
30 
30 
18 

30 

30 


18 
18,30 


18,19 
18 


a 


D^. 


50 
S2 


18 
26 
26 
26 
26,27 
25 


94 


18 


45 
32 
47 
36 
36 


38 
40 
40 


46 
51 
49 
44 
42 

41 

42 


50 
50 


48 
48 


54 

56 
47 
51 
52 
63 


2 

S 
o 


a 


Dtff. 
62.2 


66.5 


74.1 
71.7 


66.6 
59.6 
69.1 
63.8 
64.0 


67.0 


C3.5 
68.5 
63.8 


65.3 


7riw2 
75.2 
TJL8 
71.4 
71.0 

56.9 

66.7 


70.0 


73.1 
72.8 


a 


In, 

7.78 


7.10 


0.68 
4.50 


12.60 
4.27 


5.51 


1.41 
0.92 
2.66 
2.95 
7.29 

a69 


3.15 


OCTOBSB. 


Date. 


11 


I 

1,8 

1 
1 
1 
1 

11 
11 


2.7 


14 

7,8 

1,14 

2 

8,12 

5  1,2,11, 

{13,29 

11,12 


4.04 


73.0 


70.1 
74.0 


72.1 


74.9 
76.3 
69.0 
7a7 
72.6 
79.4 

74.3 


81.9 


4.04. 


a84 
3.18 


3.51 


4.59 
6.21 
5.27 
.^67 
4.98 
6. 20 

5.15 


6.15 


8 
8 


12 
12 


11 
7 
1 

I 


8 


i. 
"^£ 

S 


^ 


8:) 

76 
75 
74 
78 
72 
75 
76 


78 

84 


Date. 


24 


a 


Dcj. 
23 


23 
Id 
24 
18,23 
18,23,29 
18 
18 
23 


18 
18 


I 


82 
82 
85 
78 
83 

70 

75 


79 
82 


76 
79 


87 
82 
76 
78 
80 
83 


88 


23 
23,24 

25 
18,24 

24 

24 
33,24 


23,24 
23,25 


24,25 
24 


20 

24 

23 

23, 3.-> 


2:1 


6 


5 

s 
t 


Deo- 
4a  i) 


33 
3G 
34 
35 
32 
37 
24 
26 


52.S 


96 


38 
38 
35 
X 

28 

29 
31 


42 
37 


2a5 
57.7 
55.7 
53.0 

S6l5 
57.3 
51.4 
53L3 


515 


5L9 
513 


53.3 


62.2 
61.2 
60.5 
5&5 
57.3 

517 

516 


58.3 


62.0 


a 


\.^ 


LIO 

in 
irii 


SiS 


ILS 

as 

19 


143 


1:^ 


37 


43 

46 
34 
3:» 

40 


24,26 


55 


es.0 


517 

6L4 


5&6 


15: 


a?: 
1$ 


(L(M 


ca.7    !».^ 

Gl.ul    «  '' 

6i6  I  1«5  '^' 


R-a  o 


79.9 


tf.ll 


aao 
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»™..^ 

oo™™ 

ttnGtMM 

milnrlBii. 

Dtto. 

1 

DM* 

1, 

1 

1 

1 

% 

Drt*. 

Dal«. 

1 

i' 

s 

1 

'CWK-Con. 

■Ule. 

11 

BS 

31 

43 

36 

3S 

S8.1 
57.7 

59.4 

4.45 
4.10 

! 

°8- 

08 

73 

78 

30 

30 

1«,S 
34,30 

18 

"1 

3D 
29 

43)4 

43:3 

4T:a 

0.99 

robisy.... 

..I'..'!' 

ilonfirl'dgs 

11 

67 

1; 

38 

30.  S 
M.7 
50.5 

7.51 

; 

l.«7 

3.60 
3.33 

6^4 

fl.44 

n 

13,13 
13 

1 

84 

18 

19,30 

30 
18,19,30 

« 

1 

69 

69 

70 

34,30 

nun. 

03.9 

C3.H 
64,5 

E3.3 

09.3 

ii 

osia 

si  96 
7.00 
7.35 

lOBS 
RIO 

38 
90 

Mil 

sale 

LSI 

roMwIok.. 

3:31 
LOS 

town 

S 

1 

i 

18,34,30 

39 

33 

49.9 

SI.  a 
33.3 

1.13 
1.S8 

"iia 

LOS 

3^^;;: 

U.B 

aoo 

5L3 

L4T 

1^13 
13 

la 

'■« 
"'1 

n 

90 

es 

89 

w 

90 
Bl 

eo 

'■•■ij 
'■;i 

13 

a.7 

7 

69 
TO 

73 
70 
77 

30 

IB,  30 

34 

18,34 

ia94 

34 
30 

18,34 

30 
33 

"""^ 

18 
18 

»■• 

18,10 
18 

laiio 

18 
18 
18 

49 

44 
43 

38 

33 
40 

40 

43 

33 
30 

3S 
43 

84.1 

sae 
eie 

S8.T 

113.3 
64.1 

64.7 

69.B 

60.7 
81.0 

S6.e 

57.3 

50.  a 

n.8 
eae 

<L4 

4.90 
B.61 

'i'io' 

'o.'io" 
a34 

T.DO 
3.71 

6.30 
10.93 

i'M 

7.M 

44.6 

90!  5 

4a3 

44.8 

53!4 
53.0 

soio 

51.0 

40!  8 
48  5 

46.8 
30:3 

iS 

"\.m 

rvlUe 

"i.'oi 

lilS 

"aoo 

1.60 

s:oo 
1:50 

■.1^::;;.:: 

lu  HilLt.. 

09.3 

6.  TO 

48.8 
S&l 

1.30 

"I 

90 

as 

M 

i 

U 
11 

74 

y 

IB 

30 
31 

m 

US-' ■.;.'.;■, 

if 

&I3 
«.U 

3.10 
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Meteorologjf  of  18G8 — Continnecl. 


Stations  in  States 
and  Territories. 


IkLvBTLAXD— Con. 

Mt.  St.  Mary's  Col. 

Averages 

VIBGIMA. 

SoiTy  Ct.  House. . 
Johnsontown  ..  .. 

Comom 

Staunton 

HtSotou 

Lynclibnrg 

Snowrlllo 

Wj-theville 


Average 

WIST  yiBGCOA. 


'fe 


Bnmne^ 
White  Iwiy 
Weston 

Arcrages 

KOBTIi  CAUOUXA. 

Keuansville 

Goldsboro' 

KaleicU 

OxfeM 

Albemarle 

StatesvUle 

AsheTillo 


ATorages 

80UTU  CAROLCTA. 

Aiken 

Goifdeysvillo 

Arorages 

GBOBOIA. 


AtlanU. 
PcnAeld. 


Averages. . 

ALABAMA. 


OpcUka 

Carlowville 

Moulton 

Greene  Springs. . 

Havana 

fish  Biyer 


Averages 

PLOBIDA. 

JackaanviUe.... 


BKPTEMBBB. 


Date. 


12 


1.13 
1,11 


12 
97 
11 
11 
11 


11 
12 
12 


13 

2 

10,12 

2,13 

1 

1 

8,9,12 


1,13, 
23,24 
12 


I 
14 


13 

16 

11 

1 

1.11 
13,15 


S4,8S 


i 

a 

o    . 

B 
•a 


Deg. 
83 


89 


84 
80 
84 
83 
84 


80 
86 
63 


90 
(Hi 
95 
88 
90 

83 

83 


89 


87 
90 


91 
91 
86 
89 
H7 
89 


94 


Date. 


17,18 


D^ 


17,30 
17 


18,19 
25 
18 
18 
18 


18 

18 

16,19 


30 

:«o 

30 
30 
18 

30 

30 


18 
18,30 


18,19 

18 


18 
26 
26 
26 
20,27 
23 


18 


50 
52 


43 
32 
47 
36 
36 


38 
40 
40 


46 
51 
49 
44 
42 

41 

42 


SO 
50 


48 
48 


54 

56 
47 
51 
52 
63 


g 

S 
o 


sa 

a 


02.2 


66.5 


74.1 
71.7 


66.6 
59.6 
69.1 
63.8 
64.0 


67.0 


63.5 
6&5 
63.8 


05.3 


7.^2 
75.2 

rjL8 

71.4 
71.0 

56.9 

66.7 


70.0 


73.1 
72.8 


73.0 


70.1 
74.0 


72.1 


74.9 
76.3 
69.0 
73.7 
72.6 
79.4 


74.3 


81.9 


.9 


In. 

7.78 


7.10 


0.68 
4.50 


12.60 
4.97 


5.51 


1.41 
0.92 
2.66 
2.95 
7.29 

3.69 


3.15 


4.04 


4.04^ 


3.16 


3.51 


4.59 
6.21 
5.27 
3.67 
4.96 
6.20 


5.15 


6.15 


OCTODEB. 


Date. 


11 


7 

1,6 

1 

1 

1 

1 

11 

11 


1 
2,7 


14 

7.6 

1,14 

2 

8.12 

1.2,11, 

13,29 

11,12 


8 

8 


12 
12 


11 
i 
1 


5 


6 


a 


^- 


63 
76 
73 
74 
76 
72 
73 
76 


78 
84 


P2 
82 
83 
78 
63 

75 


79 
62 


76 
79 


87 
62 
76 
78 
60 
63 


88 


Date. 


I 

a 

a 
"a 


Dcj. 
24  ,      -i) 


23 
18 
£4 
18,23 
18,23,29 
IS 
18 
23 


18 
16 


sa 

23,24 
23 

18,24 
24 

S4 

93,24 


23,24 
23,23 


24,25 
24 


20 

24 

33 

23,23 


a:* 


24,26 


i 

2 

a 

^       1 

I  ^ 


I>eO. 
49.9 


33 
3G 
34 
33 
32 
37 
24 
26 


52.5 


96 
96 


36 
36 
35 
30 

29 
31 


42 

37 


33 
37 


43 

46 
34 
39 
40 


39.5 
57.7 
5a7 
53.0 
56.5 
57.2 
5L4 
53.3 


515 


5L9 
513 


53.3 


62.2 
61.2 
60.5 
56.5 
57.2 

54.7 

516 


56.3 


62.0 


62.0 


517 
6L4 


5&0 


G2.7 
63.4 

36L^ 
61.9 
6^6 


L» 


LIO 

Iffi 
iOS 


11 » 
IS 


155 


11.S 
101 
175 
t8B 
154 

1S5 


143 


.i»« 


is; 


<L»4 


17.  (W 
I  .^'' 
1.1' 

10.  l^» 


6i2     9.  J' 


55 


72.9 


1« 


MfiTfiOftOLOOt  OF  i8C8. 

j^eiearology  of  18GS— Continued. 


645 


BF.rTEMBEIl. 


IR  In  StfttPfi 
'orritonr.H. 


r.XA^. 


l)ut;> 


traces. 


JISIANA. 


BlSbU'Pl. 

Ia 

laren . . . 
« 


irages 

:xsaBKE. 

ilhton 

uin  Collt')u:o 
itlluuDtaiu 


9. 1{». 


S   9. 1», 

\n,vz 

12 

20 
12, 22,  '24 


22,34 

6 


7,   8 

10 

11.12 


■*-  o 


■  •-4 


Dftle. 


U8 


1 


82 

97 
9G 
1)4 


80 


88 


2f. 
24 
2C 

•J3 


C8 


§ 


s 

a 


48 

:;3 


Deff. 
74.6 

73.6 

78.5 
77.0 
77.4 


rG.2 


2i; 


50  !  15.0 


I 


2(i 
25,27 


44 
5:t 
55 


rilltt 
da.. 


n-jxn. 


STUCK  T. 


rove, 
ton.. 
e.... 
lllo.. 


11 
11 

8 

2,8,9 

8 

7 


mgcs. 


>ino. 

Mbon 

iviUo 

ille 

tvlllo 

m\ 

lllo 

r 

ll« 

s  I.'ilauU  . . . 

s'airfi^-W.  J 
viUc 


TO' 


J  Grocn  . . . 
Uui^Trrtitv 


9 

i< 

15 

8 

8 


11 
2,12 

12 

1 

12, 15 

11 

1 


1(»,  12 
10 

:j 

1, 16,11, 
12, 15 

:) 

3,8 

8 

11,12 

J    5,8, 

ill,  12 
1 

8 
8 


89 
91 
85 

87 
•Jj 


8(1 
81 
90 
87 
88 


85 

78 

78 

85 
79 

m 


8;< 

78 
78 

I    '^ 
.80 

IS 
78 
82 

80 
81 

85 


:io 
18. 19.  :ai 


72.9 
77.0 
73.8 


r4.6 


o 


21 


20 
18,20 
17 
20 
20 


U 
48 
4<J 
44 
45 
51 


30 
42 

48 
38 
43 


18 

17,  CI 

18 

17,18 

17 

18 


34 
43 

44 

30 
43 

::8 

38 


17  1 
17,20  ' 

tic 

17 
17 
17 

17 

18 
20 
26 


!7 
40 
42 

42 

42 
30 
40 
36 

lis 

40 
37 

3d 


67.3 

«;8  8 

7.).0 

(;8.7 

05.8 
71.7 


08.7 


03.3 
63.0 
68.6 
65.4 
66.3 


65.5 


64.1 

59.3 

59.3 
59.7 
62.4 
63.7 


6:i9 
57.0 
59.6 

60.0 


59.0 
60.3 
59.9 

62.1 

63.9 
CO.  5 
01.0 


P4 


In, 

5.51 


3.50 
2.80 
1.72 


3.13 


:i50 


a50 


5.15 

io.i) 

9.31 


7.12 


a63 

7.81 
9.75 
5^57 
5.80 


7.53 


Date. 


2.:te 


7.75 

5.33 
4.  v;i 


3..'i8 


3.29 
a  20 
2.17 

2.71 

5.72 
3.57 

a89 

2.50 

6.30 

8.19 
a  81 
6.75 


3 
7,14 

14.15 
0 


12 
14,16 


I.   C.   7 

13 

1 


13 


0,7,12 
7 

7 
1 


2 

3 
o 

3 
7 


I 

7 

7 

7 

5.7 

5,7 
•t 

7 

7 

7,30 


5 


7 

7 

7,13 
7 
1 


OCTODRR. 


£  3 


n 

rt 
^ 


79 

93 

j?8 
93 


9,SC,2L>  I      60 


80 
82 


80 
82 
80 


80 


74 
82 
77 
85 


78 
70 
88 
81 
78 


m 

74 

70 

75 
75 
74 
78 
80 
TJ 
73 
72 

72 

73 
73 
72 
74 

80 


67 
75 

78 


D.itc. 


(Wl 


ei 


Defl. 

38 


9 

23,25 

24 


47 
47 

45 


&» 
» 


60.0 

70.2 

71.9 
07.3 
69.0 


O&O 


24 

9 


23 
23 
2:1 


<v»  en 


60 
42 


37 
44 

40 


05.0 


63.6 
6:1.0 
66.7 


28 


64.1 


5G.9 


9 
23 
2:1 
23 


18,23 
18 

19,23 

23 

9 


42 
32 

ai 

36 


28 
20 
35 
30 
31 


00.1 
.57. 8 
56.0 
.'M>.1 


.'>4.0 

60.4 
.•W.5 
5.").  5 


55.9 


a 


In. 
2.14 


a63 
4.80 
4.05 


a  81 


8:85 


S.8S 


a75 

1.96 
0.06 


58.0      0.70 


2.03 
1.95 
1.53 
1.95 
2.25 


I-" 
18 

<  9. 17. 

\  lU,  24 
2:1 
18 
IK 
18 
18,2:1 
2:1 
2:1 
18s  23 

23 

2:1 
2:1 
23 
23 

23 

17  23 
2:1 
23 


1.94 


JO 
27 

32 

20 
29 
20 
27 
'23 
32 
25 
20 

20 

21 
21 
27 
19 

90 

30 
22 

20 


51.  5 

1.19 

52.0 

47.0 

2.0G 

4a  7 

48.3 

i.  (.9 

iN).   •> 

51.  5 

6.52 

.la:; 

1.15 

50.8 

0.78 

49.0 

1.12 

4a  8 

0.31 

50.2 

0.77 

49.3 

0.05 

47.2 

0.97 

.'iO.8 

1.34 

47.9 

1.63 

49.9 

1.82 

.''.0.7 

2.13 

49.9 

1.17 

50.5 

.    1.1- 
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Stations  in  States 
and  Territories. 


8EPTEKBER. 


Date. 


Ohio— Con. 
Jaoksonbnrs 


irg  — 
Cincinnati  •<&).. 

Do.       (P).... 
College  Hill 


Averages. 


MICHIGAN. 

Monroe  Cit^ 

State  Agr.College . 

Litchfleld 

Cold  Water 

Grand  Rapids... 

Northport 

Hoskegon 

Holland.' 

Otsego 

Copper  Falls 

Ontonagon 


8 

8 

4,8,15 

8 


S 


JOate. 


t 


Averagos. 


ISDIANA. 


Aurora 

Vevay 

Hnncie 

Spioeland 

Colombia  City 

Jalapa 

Indianapolis 

SUte  University.. 

Bensselaer 

Herom 

New  Harmony 


Averages. 


ILLntOIS. 


Chicago 

Near  Chicago. 
Kidge  Farm . . 

Marengo 

Golconda..  .. 

Aorora 

Sandwich 

Belvidere . .  - . 
Ottawa 


"Winnebago. 
Rochelle 


Wyanet... 

Titikilwa. 

Hennepin 

Blmira 

Peoria.... 


Springfield.. 

Dnboifl 

Waterloo — 
South  Pass.. 
Galesbnrg... 
Manchester.. 
Ht  .Stalling. 


11 
10 
12 
11 
12 
10 


Deff. 

81 
82 

84 
88 


10,11 

10 

7 

8 


8 

90 

8 

m 

8 

83 

8,15 
11 

81 

6G 

11 

81 

8 

81 

8 

82 

12 

82 

8,12 

8 

84 
85 

12 

2 

10,11 

12 

10 

12 

10 

2,  IS 

2 

10 

10,12 

10 

10 

10 

10 

12 

14 

12 
2, 11, 12 
8 
10 
11 
10 


72 
83 

81 
80 
85 
74 


17 
17 
26 
17 


B 

2d 

B  S3 

£ 


Dm. 
4l 
43 
44 

40 


g 

a 


S 


Deff. 
G2.5 
62.3 
67.7 
63.1 


In. 
&69 
7.19 
8. 21 
5.88 


81 
84 
64 

66 


84 
90 
84 
83 
97 
80 
84 
78 
83 
81 
82 
86 
87 

82 
83 

89 

84 
82 
93 
81 
85 
90 


21.23 

17,21 

21,25 

21 

21 

20 


21 

21 

24 

20,21, 

23,24 


26 
17,26 
26 
17,26 
17,19,28 
25 
26 
17,25 
17 
17 
25 


23 
16,17 
17,23 
17 
17 
23 
23 
21 
23 
23 
23 
23 
23 
23 
^  23 
17 

f  16, 17. 

{18,24 
26 
23 
23,26 
S3 
16 
23| 


36 
32 
36 
33 
34 
32 


34 
32 

27 

36 


61.6 


53.2 
5&8 
57.6 
57.2 
57.8 
55.2 


57.4 
57.1 
46.3 

53.9 


5.18 


3.55 
2.95 
4.19 
4.25 


55.5 


39 
44 
34 
39 
34 
41 
36 
40 
38 
41 
46 


} 


43 
38 
40 
30 
40 
32 
S3 
38 
36 
31 
31 
30 
33 
34 
32 
38 

40 

30 
43 
43 
33 
41 
38 


64.1 
65.8 
61.6 
60.6 
56.3 
60.4 
59.7 
62.6 
62.9 
64.4 
67.5 


£2.4 


63.2 
61.3 
61.3 
55.5 
T2.6 
56.7 
57.9 
55.8 
5a3 
58.9 
56.5 
59.5 
5a5 
59.0 
58.2 
61.3 

59.4 

56. 8 
65.6 
67.0 
59.0 
63.3 
64.3 


5.66 
2.29' 


3.83 


6.08 

6.72 

6.30 

4.27 

6.63^ 

6.50 

5.31 


11.37 
6.12 
<&49 


6.78 


7.08 


5.90 
6.67 
4.70 
5.47 
8.10 
7.16 

a  48 

5.23 


4.61 


3.61 
4.46 


1160 


5.88 
3.89 


Date. 


2 
2 
5 


27 

5 

30 

5,30 

30 

5 

30 

10 

10 

4 


1 

2,7 

6 
o  n  7 


30 

7,30 

8,7 

86,30 

2,5 

2.7 


36 
10,26,30 
30 
30 
6 
26 
30 
26 


26 
26 
1 
86 
86 
86 
26 

6 

5 
86 


86 

86 

6,85 


OCTOBES. 


I 

a 
a! 

I 


Date. 


Deff. 
76 
75 

86 
75 


68 
69 
68 
68 
70 
60 
70 
66 
70 
62 

64 


33 

23 

33 

18,23 


Deff. 
28 
30 
34 
30 


S 

B 

ca 


52.5 
57.4 
57.7 

5a7 


80 
80 
75 
73 


74 

71 
72 
71 
76 
76 


74 
74 
75 
69 
89 
78 
72 
76 


75 
75 
79 
78 
78 
74 
77 

60 

78 

77 


75 
81 
73 


83 
83 
17 
83 
17 
23 
83 
83 
83 
88 

17 


80 
13 
88 
80 
84 
83 
84 
85 
34 
20 

38 


23 

18 

17,23 

33 


26 
30 
27 
86 


4a8 
45.9 
44.6 
44.7 
44.9 
43.1 
45.3 
45.3 
4&1 
36.7 

43.3 
43.5 


53.5 
54.9 
5a4 

sas 


83 
83 
18 
17 
17,83 
23 


29 
36 
32 
30 
38 
33 


8 
17 
33 
17 
23 
17 
17 
17 


37 
30 
30 
17 
89 
85 
21 
84 


sao 
sas 

5L6 
5L9 
54.3 
55.4 

53.2 


52.9 
50.3 
5L5 
4^2 
66.8 
46.2 
46L1 
45^8 


17 
17 
17 
17 
17 
17 
.      17 

8,9,17 

10 

8 


19 
18 
22 
82 
84 
84 
89 

30 

84 
33 


45i6 
46.3 
49.0 
4a9 
5L0 
49.6 
51.9 

51.6 

47.8 
57.1 


8,17 
17 
17 


87 


4&6 
53.3 
53.5 


/fl. 

i.a 

1.31 

1.10 

L19 


LOT 
LU 
t« 
LSI 

in 
8.9 
1.01 

2.87 


ITS 


L05 
L3» 
L75 
L» 


a:5 

1.1C 

a  a 

LIS 

L31 

L37 


i.w 

L» 
1.19 

ass 


"i.'ji 


aao 

L« 


L3B 


L14 
LA 
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Meteorology  of  1868 — Continued. 


8EFTBMIIBB. 


418  in  States 
rerritories. 


KOis— Con. 


nsia, 
ita.. 


erases... 

BCOICSIN. 


owoc 
•nth . . 
am., 
nkee 
ton .. 


acca.. 

rra«0. 

Bun. 


ton. 
Id.. 


orages. .. 

{NB80TA. 


p  Bay 

ol.... 
apoUa 


Tim... 
[Renter. 

sragen. 

IOWA. 


a 

port 

lue 

ioUo 

I '8  Prairie  . . 

(Tadison 

iberg 

?mon 

rny 

mdence  — 
dependence. 

loo 

>  Rock 

'alia 


llgona 
*ouge  . 
iboro* . 


telle 


line. 


trages 

850URI. 

ds  Univ'ty. 

an 

Ite 


Date. 


10 
11 


10,12 
10 


8,12 

•12 

10 

1 

1 

1 

9.11, 

12,13 

5 


5,8 

9,11 

4 

11 

11 

7 


9,10 

10 

8 

2,8, 

10.11 

11 

11 

1,11 
8 

1,10 
11 
1 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 


11 

2 

12 

11 

8 


83 


n 

78 


79 
72 
81 
75 
74 
78 

80 

74 


71 
72 
72 

79 
80 
73 


} 


86 

80 
78 

78 

78 
87 
80 
82 
81 
83 
83 
81 
76 
78 
77 
79 
82 
82 
82 
86 
83 
86 


83 
85 
87 

87 
83 


Dnte. 


23 

16, 17, 23 


21 
21 


21 
23 
21,23 
23 
20 
23 

23 

25 


23 
25 
25 
25 
25 
23,25 


17 
23 
25 

17,23 

23 

23 

23 

23 

17,23 

23 

22,28 

22 

24 

17,23 

25 

22 

23, 24, 25 

17,23 

23,24 

22,23 

23 

23 


23 
17 
17 
23 
17 


I 

S 

IB 

5 

.9 


33 
42 


34 
27 


33 
36 
32 
35 
31 
32 

30 

28 


30 
23 
25 

18 
34 
22 


38 
35 
38 

34 

32 
SO 
26 
30 
32 
32 
29 
32 
33 
32 
30 
31 
34 
33 
33 
35 
31 
28 


44 

35 
35 
29 
43 


C9 
U 

o 

3 


I>eg. 

59.8 
62.8 


60.5 


55.3 
53.1 


56.4 


56.9 
54.3 
52.0 
55.0 

57.3 

49.3 


54.4 


4a7 

51.5 
50.5 
46.6 
56.9 
48.9 


50.5 


61.2 
57.9 
57.1 

55.1 

54.5 
60.1 
53.1 
56.6 

58.8 
55.3 
54.8 
54.8 
54.7 
57.3 
52.2 
52.0 
53.8 


56. 
53. 
57. 
54. 


54.8 


5i.8 


64.7 
62.5 
64.4 
62.3 
64.1 


a 


In. 
4.29 


5.41 


3.72 
3.60 


0.90 
4.21 


5.  (16 

1.88 

2.13 


3.07 


4.67 
2.88 
2.78 
2.96 
3.89 
3.44 


3.44 


5.20 
5.85 
5.06 

6.72 

7.20 
3.05 


5.17 
6.00 
8.60 


1.85 
3.55 
4.80 

5.g:i 

4.20 


5.14 


5.43 
7.19 
7.05 
4.64 

4.85 


OCTOBER. 


D.lto. 


5 


4 

5,27 
4 
5 
26 
4 
5 


26 


4 
4 
4 

26 
4 
4 


26 
26. 
26 

25 

36 

30 

26 

26 

1,26 

26 

26 

26 

4,24 

36,30 

4 

4 

26 

25.26 

4 

26 

4,6 

6,26 


5 
26 
35 
10 

5 


u 


70 

70 


64 

m 

65 
67 
61 
72 
72 
64 
71 

72 


70 
77 

78 
70 
79 
76 


D.ite. 


17 
17 


17 
17 
17 
22 
17,22 
17 
17 
17 
17 

17 


I 

S  s 


3 


Deg. 
26 
26 


I>eg. 
50.2 
52.3 


50.5 


16 
17 
17 
17 
22 
17 


80 
72 
74 

75 

72 
72 
78 
71 
73 
77 
76 
78 
70 
73 
80 
81 
73 
74 
84 
77 
76 
74 


75 
83 
84 
73 

78 


17 
17 
17 

16 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

8 
17 
17 
17 
22 
17 
17 

8 


17 
8 
9 
8 
9 


25 
20 
20 
21 
25 
21 
22 
20 
17 

18 


SO 
16 
19 
14 
83 
14 


32 
24 

27 

26 

33 
35 
16 

19 
25 
16 
22 
14 
24 
22 
22 
19 
19 
20 
25 
19 
22 
18 


33 
31 
28 
27 
33 


43.3 
43.0 
44.8 
45.6 
43.1 
45.9 
44.1 
43.1 
45.3 

46.5 


44.3 

1  ■ 


40.5 
43.0 
43.7 
43.1 
47.0 
4L1 


43.0 


62.2 
47.8 
47.1 

45.6 

40.0 
51.0 
43.1 
46.1 

49.8 


46.4 
46.0 
47.2 
49.7 
45.2 
45.0 
46.6 
48.1 
46.7 
49.0 
49.4 
46.4 


47.5 


In, 


1.76 


1.23 


3.31 
3.80 


1.18 


8.51 
1.53 

3.00 


3.10 


3.03 
4.Sf 
4.93 
3.85 
3.66 
1.49 


3.99 


1.30 
3.64 
]«31 

0.65 

1.96 
1.83 


0.33 
1.70 
0.06 


2.26 


1.20 
0.24 
1.35 
1.13 


1.33 


55. 7 

1.91 

54.4 

1.90 

57.3 

1.80 

51.8 

3.37 

55.4 

1.34 
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Stations  in  States 
and  Territories. 


Mi£SOUBi— Con 

ft 

Jefferson  City 
Hermitace  .. 
Warrensunr;; 

Harrisonvilio 
Oregon 


Avora;;os 

KAN8AB. 

Atchison 
Loayeniforth  . 

(Uatha 

Baxter  Springs 
Lawrence 

Holton 

State  Acr.  Coll 
Council  Orove.. 


Averages 

iriEBRABKA. 

Dakota 

Omaha  MIssiffn 
Elkhom 
DeSoto 
Fontenelle 
Bellevne 
Glendale 
Nebraska  City 

Arerages 

UTAH. 

W^ahip 

CALIFOBNIA. 

San  Francisco.. 
Monterey 

Hniphy's 
Averages 


MACOt. 


Steuben 

West  Waterville. 

Gardiner 

Standish 

Norway  .......... 

Cornish 

Comishville 


Averages 

X>W  RAIIFBHIBE. 

Conoord 


1 

1 

1 

1. 

1 

1 

1 


53 
57 
56 
56 
54 
52 
54 


ii 


17 
17,98 
17 
17 
17 
28 
S8 


17 


11 
16 
17 
18 
10 
13 
16 


19 


31.8 
32.4 
33.7 
34.4 
31.0 
31.2 
32.0 

32.4 


35.0 


5.69 
7.90 
0.76 
6.01 


5.65 
6.64 

6.59 


8 
8 
8 

21 

8 

21,22 

21 


38 
39 
29 
38 
36 
34 
36 


27 
31 
87 
25,27 
27 
27 
27 


-  8 

-  7 
•10 
-2 

.18 

•  e 
- 1 


22.0 
19L5 
2a9 
21.3 
Id^ 
liL5 
If.  5 
-    ■* 

19.8 
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MeUoTology  of  18C8— Continued. 


StAtions  in  States 
and  Territories. 


Nkw  Haxpsuibe 
— Continued. 

Stratford 

Shelbnmo 

North  BamRtcad . . 
Goffstown  Center. 
Claremont 


Avenges 

VXBMOST. 

Lnnenbnrff 

Korth  CnJlsbary. 

Biindolph 

Woodstock 

Near  St.  Albans.. 
West  Charlotte  . . 
liiddlebory 


KOVEMBKB. 


Date. 


MAflBACHUBKTTB. 

Kingston 

Topifleld 

Lawi«tt2e 

Georgetown 

Newonry 

Milton 

Cambridge  

North  Bnierica.. 
West  Newton.... 

New  Bedford 

Worcester 

If endon 

Lnnenbnrg  

Amherst 

Richmond 

Williams  CoUego. 

TTInylftlfi 


Averages 

KHODB  DULiCD. 

Newport 

COKNBCnCUT. 


Pomfret 

Colnmbla  .. 

Hiddletown 

Colebrook.. 

Waterbury 

Brookfleld.. 


Averages 

raw  TOBK. 

Moriches 

Sonth  Hartford.. 

Troy 

Gkurison's 

Throg's  Neck 

Whit©  Plains  . . . . 
Deaf  ^  Dnmblnst. 
Columbia  College. 


1 

65 

1 

GO 

1 

ft5 

14 

A.*) 

1 

SO 

1 

57 

4 

60 

1 

58 

1 

64 

1,.\9 

S7 

2 

58 

1 

57 

1 

55 

1 

58 

9 

53 

9 

61 

9 

57 

9 
9 
9 
9 
9 
9 


9 
9 
9 
9 
9 
9,10 
9 
9 


s 


Drq. 

50 

:.7 

48 
5C 
52 


54 

48 
53 
53 
46 
51 
51 


56 


62 
64 
67 
65 
66 
70 


66 
50 
58 
70 
67 
70 
66 
65 


Date. 


17 
18 
17 
17 
17 


17,30 
17 

4.  Si 
IG 
17 
30 


17 

17,28 

17 

13 

13, 16. 17 

17 

17 

16,17 

13,28 

16.28 

16.28 

16,17 

16 

20 

7 

30 

16 


17 


10,17 

17,27 

17,28 

28 

28 
28 


28 
17,30 

30 

28 
23,28 

24 
13,23 

23 


Dcg. 
5 
20 
24 
23 
20 


14 
10 
14 
14 
16 
21 
18 


27 
20 
23 
17 
22 
20 
22 
19 
22 
26 
25 
22 
20 
24 
20 
22 
19 


24 


24 
28 
24 
21 
22 
22 


24 
22 
26 
26 
30 
27 
30 
30 


27.  G 
32.6 
34.8 
36.8 
33.2 


29.6 
27.4 
31.6 
29.9 
30.2 
34.5 
32.5 


30.8 


42.2 
34.6 
36.8 
36.3 
36.1 
36.6 
37.8 
35.5 
37.4 
40.5 
37.6 
36.2 
35.2 
36.5 
35.7 
36.0 
33.9 


36.8 


39.4 


36.6 
39.6 
3a5 
35.1 
3&5 
3&9 


37.9 


45.1 
36.5 
3a3 
39.2 
42.0 
42.9 
42.1 
42.4 


-% 


11 


In, 

G.88 


2.87 
5.  GO 
5.00 


33.3     5.31 


7.15 
5.84 

7.03 


a88 
6.38 


7.06 


3.62 
4.88 
6.^ 
5.00 


4.49 


2.85 
4.24 
a25 
4.90 
4.80 
6.40 
4.42 
4.35 


4.65 


4.32 


4.42 


3.85 


4.94 
3.50 


4.18 


5.54 
8.30 
4.94 
6.42 


5ul3 
3.46 


DBCUCDBIL 


Date. 


21 

8 
10 
21 


21 
21 
17,21,22 
21 
21 
21 
21 


21 
7 
21 
22,29 
21 
21 
21 
28 
21 
21 
21 
21 
21 
21 


21 
21 


21 


21 
21 
21 
21 
21 
21 


21 
21 
21 
17 
21 
2,8 
21 
21 


B 


S 


Date. 


Deg. 
.33 
3G 
54 
39 


27 
27 
25 


32 
35 
33 
34 
35 
39 
36 


27 
19,27 
27 
27 
19 
84,25,26 
27 


52 

43 

42 

42 

44 

48 

42 

48 

45 

48. 

44 

44 

40 

40 


38 
36 


46 


40 
40 
41 
35 
44 
48 


25,27 
25,27 
25 
25 
25 
27 
27 
20 
27 
25 
25,27 
27 
25 
27 


25 
19 


25 


24,25 

24,27 

25 

11,24 

25 

25 


a 

s 

a 


Deg. 

—20 

—20 

0 

0 


—30 
—10 
—24 
-25 
—19 
0 
—13 


10 
2 
3 
0 
2 
4 
3 
1 
2 
6 
3 
1 

•  1 

•  5 


0 
2 


4 
4 
3 
1 


M 

1 
25 

38 

27 

42 

27 

44 

24 

48 

25 

50 

24 

43 

25 

41 

25| 

8 

-13 

0 

7 

8 

9 

10 

10 


i 

B 
3 


Dm. 
13.9 
1&2 
22.8 
24.0 


19.2 


13.8 
14.5 
16.6 
14.5 
1Sl3 
21.9 

las 


1&5 


31.0 
23.1 
25.0 
23.5 
24.9 
37.9 
2&0 
25.4 
2&3 
2&5 
23L0 
22.5 
22.6 
22.8 


91.8 
10.5 


24.6 


96.4 


23.0 
25.7 
93.5 
19.5 
25.1 
25.7 


23.8 


32.3 
21.9 
24.4 
25.2 
28.4 
2a5 
2&1 

2ao 


In. 
2.45 
2.19 
1.C9 
1.48 


1.95 


2L45 
2.51 
9.82 
9.50 


1.93 
1.09 


9.10 


3.1 
1.91 
0.63 
3115 


*"i.'55 

*'i"88 
9.93 
1.85 

1.53 
1.47 


9.40 
1.8B 


1.83 


9.54 


1.10 
'9.' 38 


a31 
3.50 


9.57 


a  92 
3.15 
1.64 
9.02 


4.27 
2.09 
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Stations  in  States 
and  Territorica 


KOYEICBEB. 


Date. 


New  York— Con. 

Flat  Bush 

Newbnrp 

Minavillo 

GouTemeor 

North  Hammond. 

Houseville 

Sonth  Trenton 

CaienoTia 

Oneida 

Depaaville 

Oswego 

Palermo 

North  Volney 

Nichols 

Newark  Valley.. 

Bochester 

Little  Genesee — 
Suspension  Bridge 
Bisffiilo 


Arerages 

KEW  JEBSET. 

Paterson 

Newark 

New  Bnmawick 

Trenton 

Moorestown 

Elwood 

Newton 

Dover 

New  Germantown 

Haddonfleld 

Newfleld ... 

Greenwich  

Vineland 


Averages. 


rEKSBTLVAinA. 


Nyoes 

Fallsington  . 
Philadelphia. 


Germantown  . . . 

Horsham 

Plymouth  Meeting 

Dyberry. 

Lehigh  university 

Whit«  Hall 

Factoryville 

Heading 

Parkesville „ . . 

"West  Chester .... 

Silver  Spring  .... 

Homit  Joy 

Harrisbnrg 

Fountoiniule 

Tioga 

Lewisburg 

Ickesbnrg 

Grampian  Hills.. 

Johnstown 

Franklin 


it 

a 

3, 


•a 


94 

9 

1 

13 
1 
4 

27 

10 

4 

4,14 

13 
4 
4 
9 
9,10 
4 

10 
4 
4 


9 

9 

9 

10 

10 

10 


9 

9 

9 

10 

10 

10 


9 
10 
10 

10 

9 

10 

9 

9 

9 

10 

9,10 

10 

10 

10 

8 

9,10 

9,10 

9,10 

18 

9,10 

i  9. 10 

8,9,10 

9 


^- 

70 
54 
46 
56 
49 
44 
59 
53 
50 
49 
51 
54 
66 
60 
53 
64 
58 
57 


Date. 


70 
68 
66 
70 
75 
73 


71 
70 
66 
75 
73 
77 


66 
72 
73 

5.7 

71 
71 
63 
68 
68 
65 
73 
70 

72 

78 
86 
67 
72 
60 
68 
70 
60 
60 


28 
16 
30 
23 
23 
30 
3 
30 
30 
23 
30 
30 
30 
30 
30 
30 
30 
30 
30 


23,28 
13,23 

28 
28 

28 
23 


13 
13 

28 

28 

13,28 

28 


\ 


28 
13 
23 

12,13, 

22,23, 
24 
28 

13,28 
28 
28 
28 
24 
28 

23,28 

512,13, 

{23,28 

28 

13,14 
28 
28 
30 

14,28 
28 
S8 
24 
37 


^- 

29 
17 
15 
20 
14 
22 
15 
19 
18 
22 
15 
18 
24 
20 
24 
23 
25 
S2 


B 

i 


27 
29 
26 
28 
25 
23 


20 
23 
30 
21 
30 
26 


\ 


! 


16 
29 
35 

29 

27 
27 
18 
26 
25 
22 
30 
30 

33 

26 
31 
31 
28 
18 
25 
30 
20 
S3 
84 


I>ea. 
39.8 
41.9 
33.4 
32.0 
35.2 
33.4 
32.6 
35.5 
36.0 
34.1 
37.4 
34.4 
35.8 
38.3 
35.7 
37.  S 
36.8 
3&3 
3&2 


'9 

a 


Jn. 

4.03 

4.28 

5.81 

5.13 

a37 

4.95 

4.74 


37.5 


4L2 
42.3 
41.7 
45.7 
43.0 
43.6 


41.6 
39.8 
43.3 
43.6 
44.8 
43.7 


42.8 


31.5 
43.3 
45.9 

42L2 

42.8 
42.8 
35.8 
40.9 
4L8 
37.2 
44.1 
42.3 

45.1 

42.4 
46.1 
43.3 
42.5 
«6.6 
39.7 
41.3 
35.5 
38.8 

sas 


10.64 
&09 
6.44 
6.63 


DXCEMBES. 


4.4« 
3.25 
4.95 
4.93 


5.50 


5.05 
4.38 
4.89 
5.00 
4.91 


4.82 
a  70 
5.60 


6.39 
7.84 


5.50 


5.10 
4.70 
4.53 


6.35 


4.22 

4.56 
5.47 


&22 
5wl2 
4.80 
5.40 
6.86 
3.26 


Date. 


4.45 


21 
28 
21 
20 

20,21 
20 
18 

80,29 
20 
20 
SO 
20 
20 
29 
20 
20 
20 
20 
20 


cs 
u 

t 

a 

Si 

a 

H 


21 
31 
17 
21 
20 


17 

17,21,28 

17,21,28 

20 

7 

7 

21 


28 
28 
21 


30 
80 
17 


5,31,28 

17 

6 

20 

28 

90 

15 

6,18 

17,21 

17,80 

17 

17 

30 

6 

80 


^- 

44 
34 
39 
42 
37 
38 
37 
40 
40 
40 
39 
40 
43 
40 
41 
43 
49 
40 


42 
43 
43 
47 
45 


46 
42 
40 
45 

50 
50 
50 


43 
43 
45 

45 

46 
47 
38 


39 
38 
44 
44 

48 

45 
47 
38 
42 
36 
41 
46 
38 
47 
50 


Date. 


24 
19,27 
27 
24 
24 
26 
19 
24 
24 
19 
.19 
19 
12 
11 
24 
11 
24 
24 


25 
85 
25 
25 
24 


11,24 
11 

11,25 
24 
25 
13 

24,25 


11 

34,25 
24 

85 

13,24 
24 
11 


11 

11 

11,13 

13 

13 

26 
26 
26 
11 
20 
II 

a 

13 

11 

10,18 


a 


s 


11 
8 

—  5 
—26 

—  8 

—  8 
—10 

—  7 
6 

—  4 
6 

—  6 

—  3 

—  1 

—  8 
7 

—14 
6 
7 


5 

8 

9 

11 

11 


6 
6 
8 
15 
10 
15 
10 


8  15 


a 


Deg. 
28.9 
26L9 

lai 

19.3 
80.5 

las 

20.3 
2S.2 
23.0 
80.7 
24.0 
20.0 
22.6 
SSi3 
22.0 
25.8 
83.1 
8S.1 
8Si4 


"5 
2 

E 

mm 


In. 

S.fi 

2.U 

3L« 

L77 

1.91 

3.»i 

1» 

is: 

4.01 
2.90 
SlIS 
6.89 


84.0      IS 


26.7 

sai 

27.3 
31.3 
29.2 


219 
28.0 
28.0 
3a2 
29.7 
32.1 
29.9 


-  8 
13 
18 

12 

11 
I'J 

-  9 


1 

-  4 

11 

12 

13 

7 

10 

15 

9 

-11 

0 

0 

4 

3 

0 


I 


2a7 

28.3 
29.5 
2L8 


3a5 

29.0 
30.8 
28.7 
27.7 
17.7 
84.9 
86.3 
S0.5 
86.7 
917 


3.11 
183 


4» 

18S 
13S 

2.» 


245 

L» 
1» 

"tn 

4.40 


28.7      1« 


2L5j  Ltt 
29.7  130 
3iC  1    4.-27 


2.10 
1.19 


Lfc3 


27.1 
23.  ti 

.10.1  ' 

29.0      it2 


114 


110 
2.05 
2.14 
2.55 
iS5 
190 
197 
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Stations  iu  States 
and  Territories. 


I'lXHA.— Con. 

Coimensville  .. 

Now  Castle 

Beaver 

Caoonsburg 


Axenses. 


MAETLAND. 

Woodlawn 

Annapolis 

St.  Imeoes 

Emmittsborg .... 
Ht.St.MAry^9Col. 


AToragofl.. 

YXBOnOA. 


SmryC.H... 
Johnsontown 
Comom 

Staunton..  .. 

Bit  Solon 

Lynch     rg.. 

Snowvflle 

Wytheville-. 


Averages. 


WEST  YIBOnOA. 

Bonmey 

White  Day 


Avoragee 

NORTH  CABOLINA. 


Konansrille 
Goldsboro'.. 

Baleigh 

Oxford 

Albemarle. . 
SUtesvillo. . 
Asheville... 


Averages 

SOUTH  CAROLINA. 

Aiken 

GowdejsviUo  - .  . . 


Averages.. 

OSOBGIA. 

Atlanta 

Hacou 

Penfleld 

Averages.. 

ALABAMA. 

Opelik» 


HOVEMBKB. 


Date. 


0 

9,10 

9 

9 


10 
10 

9 
•9 

9 


10 

10 

9,10 

9 


10 
10 
7,8,9,10 


9 

8 


10 
10 
8,10 
10 
10 
10 
9 


11 
10 


9 
10 
10 


9 


64 
67 
69 


72 
74 
74 
76 
72 


82 
77 
74 

75 


72 
71 

68 


70 
75 


76 

77 
78 
75 
82 
72 
70 


79 

78 


74 
75 
75 


78 


Date. 


3 
27 

3 

3,28 


3, 13, 28 
28 
23 
13,28 
28 


24 
13 

19,23,24 
13, 14, 
24,  s8 


28 
13,24 
13,28 


28 
23 


22,23,25 
24 
13,14 
14 
23 
23 
14 


21 
21 


13,27 

21,23 

21 


23 


i 
a 

15 


24 

28 
25 


30 
28 
32 
24 

28 


} 


25 
32 
32 

29 


33 

20 
21 


22 
26 


31 

28 
29 
27 
18 
20 
21 


33 

3D 


27 
31 

28 


85 


I 


Deg. 
40.1 
41.2 
42.6 
41.3 


43.8 

4a  4 

49.2 
42.1 
42.1 


45.1 


4a  4 

49.3 
45.8 

43.8 


4a  7 
40.6 
39.8 


45.2 


42.4 
46.0 


44.2 


50.0 
50.1 
49.6 
45.6 
44.5 
41.6 
42.5 


46.3 


51.3 


51.2 


44.3 

50.1 

4a  8 

47.7 


4a8 


2 

-3 
6 

9 


^ 


M 


In. 


3.10 
3.96 


40.8     4.82 


a  42 
5.49 
3.95 


5.87 


5.93 


2.55 
2.32 


5.60 
1.35 


2.93 


2.05 
1.60 
1.45 
2.10 
1.00 
2.00 


1.70 


3.12 
0.51 
0.63 

1.42 


2.94 


DECOQJER. 


Date. 


20 
20 
20 
20 


21 
21 
20 
2 
17 


20 
21 


30 

20 
20 
20 
18 


28 
17. 19, 

80,28 


18,20 
20 
20 
20 
20 
20 


80 

19 


20 
20 
20 


80 


51 
53 

57 


.•>5 
52 
52 
52 
42 


67 

58 


51 

62 
55 
63 
50 


} 


52 
50 


65 
63 

50 
G4 
55 
60 


69 
65 


62 

69 
64 


67 


Date. 


12 

II 

11 

11,12 


13 
13 
13,25 
11 
12 


13 
13 
25 

12 

13 

12 
12 
12 


13 
12 


25 
12 
12 
2.> 
12 
12 


25 
12 


12 
12 
12 


13 


g 

o 

B 


§5 


0 

7 

10 

7 


10 
12 

18 

8 

11 


10 
15 
10 


2 
14 

0 
-10 


4 

10 


15 
12 

8 

4 

0 

-  1 


a 

2 

0) 


Dtg. 
26.4 
27.0 
30.7 
2a3 


27.0 


29.6 
35.9 
33.4 

28.7 
28.3 


31.2 


37.6 
37.4 


32.0 

34.1 
37.4 
30.0 
29.5 


34.0 


2a  5 

33.3 


30.9 


41.2 
38.7 
34. 0 
33.  5 
32.1 
33.5 


t3 
O 

"a 

a 


'^  o 

s  a 
es  CR 


In. 


3.10 
1.69 


2.68 


3.61 
3.08 
2,70 


2.26 


1.91 


1.43 
2.67 
6.0 


6.10 
3.20 


3.88 


1.33 
3.60 
1.  Tio 
4.  II 
4.  75 


35.  8       3. 13 


12 
4 


G 
13 
12 


11 


42.4 
38.3 


40.4 


2.67 


2.67 


37.4 
41.9 
39.9 


5.12 
5.32 
3.85 


39.7       4.76 


44.6 


4.18 
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Meteorology  of  1868— Continued. 


Stations  in  States 
ami  Territories. 


Alabama— Con. 

Carlowvillo 

Moulton 

Greene  SprinjJiH  . . 

Havana 

IlahKivor 


Averages. . 

FLORIDA. 

Jacksonville  . , 
Port  Orange.. 


KOVEMURB. 


Date. 


9 
0 

8 
8 
0 


2 

S 
S3 


Date. 


I 


Dtff. 

7!)  21 

CO  I  21,2:1 

7i  1  21 

r.\  21 


7G 


21, 22 


10 


Averages. 


TEXAS. 


Gilmer  . . . 
Hunston.. 
Colombia 

Waco 

Austin . . . 


Averages 

L017ISL4NA 

New  Orleans  . 
Benton 


MississnTi. 


grenada 
rookbavcn 
Natcliez 


Averages 

TEXXE8SRK. 

Elizabcthton 

Tuscnlimi  Col — 
Lookout  Moimt'n. 

Austin 

Clarksvillo 

Memphis 


Averages. . . 

KENTUCKY. 


Pine  Grove 
Lexington.. 

Danville 

Louisville.. 
Clinton.... 


Averages. 

OHIO. 

Kew  Lisbon. 
Steuben  vUle. 
Painesvlllo . . 
MilnersviUe . 

Cleveland 

Wooster 


4 

3.8.9 
9 

8 
8 


85 


21 


9 
4.7,8,9 


8,9 
9 
9 


10 


9 

9 

8 
8 


9 
9 
9 
9 
9 


10 
9 

4,9 

9 

16 

9 


eo 

88 
83 
83 


SI 
17 
11 
17 
12 


79 
80 


78 
79 
79 


72 

78 

74 

78 


74 
74 
79 
76 
75 


80 
09 
5C 
71 
66 
67 


21 
21 


21 

21,23 

21 


12 


SO 

{33,28 
93 
23 


12,20,23 
IS 
12 

12,23,27 
23 


3 
3,27 
30 
27 
27 
27 


i 

S 
S3 


Deg. 

28 
2l« 

2(; 

20 
34 


35 


29 
55 
35 
33 
34 


42 

28 


27 
30 
28 


34 


96 
88 

85 

96 


SU 
94 
24 
24 
21 


3i 
29 
28 
19 
27 
S4 


a 


^ 


Dtij. 

53.2 

46.1 

47.1 

48.0 


48.4 


58.8 


58.8 


51.5 
64.6 
5a] 
54.4 
55.7 


56.9 


5L3 


51.3 
SO.  8 
5L5 


51.9 


49.8 


4&7 
45.8 

44.7 

46.8 


45.6 


42.4 
43.0 
47.3 
44.4 

42.8 


44.0 


44.5 
43.2 
4a4 
38.4 
40.3 
49.8 


5 

»— « 
o 

S  . 

§S 
.3 


In. 
3.44 
:i00 
4.17 
3.4.1 


a  40 


0.25 


U.25 


a68 


5^97 
3.05 
4.17 


4.97 


5.67 


5.67 


3.65 

8.09 
9L14 


8.60 


2.33 
a24 
9.98 
9.96 
1.95 


2L41 


9.58 


5.55 
1.86 
a73 
8.45 


DECEMBEB. 


Date. 


20 
20,30 
31 
31 
30 


4,19,31 
31 


90 


90 
19 
19 


28 
90 


19 
19 
19, 29, 30 


90 
19 
30 

10 

19.90 
19 


19 
19 
19 
19 
20 


5,18 
20 
20 


90 
90 


a 


Deri. 

CD 
G9 


72 
71 


78 


81 
72 
74 


76 


70 
GO 
68 


G2 

58 
58 

04 

50 
63 


56 
58 
64 
50 
55 


52 
49 
46 


48 
55 


g 
5* 


2 

D 
es 


Date.   !  s  5 


I  — -*- 


12,  *ri 


1^ 


2-.  I 


Drq.  Ih-j. 
Ui  t  Al  1 
12  IHO 
11  t  4-5.  :i 


Ql      4,' 


^-»      i 


25 

♦IT. 


1.1 

26 


SO 

CIO 


11 


11 
11 

85 


42.6 


42.3 


57.1 
23.4 


55.3 


18 


24 
18 
21 


11 


25' 

Si 

25 


46. 


51.9 
45.7 

4&4 


48.3 


32 

16  I  44.9 


14 
IG 
16 


12  ' 

12 

12 

12 

11,13 

11 

I 
\ 


B 
o 


1 

6 


45.7 
46.8 


46.3 


32.6 
32.S 

39.3 

37.3 

33.4 
36.6 


12 
12 
12 
12 
11 


—  3 


I 


11.12 
12 
12 


12 
19 


4 
1 


10 

10 

5 


3 
2 


ai3 


31.2 
29. « 
35.4 
3L1 

38.8 


31.3 


30.3 

9ai 

25.8 


96.3 

27. « 


h. 


433 


m 


2ftj 


ilj' 


4.S6 


xm 


lU 


iU 


a.« 


-.9) 


i.y 


Xn 

in 


3.54 


1.4!* 
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Ds  in  States 
Cerritorics. 


KOVKIOiEK. 


Datei 


lO-^Con. 

r*s  laUnd  .. 

sky 

ilk 

irfleld 

mrillo . 


oxo' 

> 

ig  Green 
A  Unlv... 


mbnrs^.. 
mail  TH.) 
to  (P.) 
e  HiU.... 


eragea... 
icmaAX. 


eCity 

l<Sd 

Alitor 

lUpida... 
port 

T::::::: 

» 

r  Falla  ... 
igon 


oragM.. 

WIASA. 

» 


e 

md 

bia  City. 


tatown.... 

apolis 

Jnireraity. 


ilaer 


[annony. 


jrages. 


.LCI0I8. 


[o 

Chicago. 


kda. 


« 

ich.. 
oro... 
bago. 
Je.... 

5t.... 

ira... 
pin.. 
i 


4 

4 
3 

4, 14, 15 
9 


9 
13 
3 
9 
9 
9 
9 
8,16 
9 


Date. 


3 

3 

30 

15 

13»14 

3 

3 

14,15 

8 

S 

3,7,18 


9 

9 

15 

9 


9,16 

9 

14 

8.9 

3,6 

8 
8 


3 
3 

13 
9 
3 

15 
4 
3 
3 
3 

15 
3 
3 


50 
67 
63 
70 

67 

70 
62 
65 
70 
70 
72 
73 
70 
72 


54 
58 
60 
60 
54 
46 
60 
57 
66 
46 
46 


74 

78 
66 
67 


62 
70 
67 
70 

62 

71 
75 


62 
60 
62 
80 
58 
58 
61 
60 
66 
70 
62 
64 
64 


18,19.20 

27 

27 

12,20 

23 

{22,24 
20 
'20 
27 
12 
12 

12, 20, 23 
12 
20 

19,20.24 


6,27 
27 
27 
18,27 
19 
30 
26 
18,19,27 
23 
30 
27 


11,12 
23,27 
12,24 
12,24 


12 
12 
24 
12,27.89 

C   l.'lT, 
<18,23, 
(      27 
11 
23,27 


18 
19 
18,19 
12 
19 
19 
18 
18 
19 
22 
19 
19 
19 


^ 


I 


1 

27 
27 
27 
22 

25 

24 
23 
23 
21 
22 
26 
26 
30 
28 


18 
16 
21 
22 
21 
24 
24 
25 
96 
15 
94 


94 
98 
93 
95 


! 


98 
94 
95 
96 

96 

97 

98 


96 
19 
18 
92 
13 
11 
14 
11 
10 
15 
90 
90 
90 


I 


41.8 
39.7 
41.3 
41.6 
40.9 

39.5 

41.7 
39.5 
40.7 
40.4 
41.0 
43.0 
42.8 
46.6 
43.9 


43.6 


34.1 
36.8 
,T7.8 
36.7 
36.5 
35.4 
3a4 
3a9 
39.4 
31.3 
36.9 


36.4 


40.7 
44.1 
41.9 
41.9 


49.5 
49.3 
41.5 
48.1 

38.9 

42.6 
44.6 


42.0 


41.0 
34.3 
36.9 
51.9 
37.6 
36.4 
36.5 
3&6 
3a9 
39.9 
30l3 
38.0 
3&5 


a  . 

39 
.s 


DKCEMDER. 


Date. 


i 

B 
S  9 


In, 
2.24 
2.57 
1.94 
2.37 
1.35 

2.10 

1.83 
2.88 
.XOO 
1.77 
1.08 
2.95 
1.70 
1.16 
1.60 


L81 


a  61 
a44 
9.67 
3.69 


a  78 
aoo 

5.90 


3.55 

aoo 


3.09 


1.63 
1.73 
9.77 
1.46 


4.43 
1.87 
1.99 
1.34 

&45 

1.70 
1.96 


9.33 


2.60 


3.18 
1.00 
9.55 
3.00 
3.36 
a34 


3.57 


3.90 


20 
20 
20 
20 
20 

20 

19,90 
20 
20 
20 
20 
20 
19 
2 
90 


20 
17 
17,19,20 

18,19 
17 

16,17 
17 

17,19 

3 

17 

10 


19 
19 
19 
19 
90 
19 
19 
19,90 
19 

18 

19 
19 


19 
19 
19 
19 


16 
17 
17 
19 
19 
19 
17 
19 


Deg. 
46 
52 
53 
51 
51 

50 

49 
44 
50 
50 
52 
52 
55 
58 
52 


40 
42 
36 
40 
44 
38 
58 
42 
44 
34 
40 


57 
54 
53 

40 
51 
52 
49 
56 

48 

56 

58 


48 
44 
47 
66 


41 
43 
42 
44 
48 
47 
45 
47 


Date 


12 
12 
12 
12 
12 

12 

12 
12 
12 
12 
12 
12 
19 
12 
12 


12 
11 
12 
12 

11,26 
10 
16 
16 
96 
9 

12,13 


12 
12 
12 
12 
19 
11,12 
12 
10 
12 

11 

11,12 
11 


11 

19 

11,12 

11 


12 
11,12 
10 
11 
11 
11 
11 
11 


0 
0 

—  3 
0 

—  3 

—  1 

—  3 

—  3 

—  6 

—  4 

—  9 
0 
2 

—  6 


-  7 
-15 
-2 
.  8 

8 

10 

10 

1 

0 

-  4 
0 


—  6 

—  2 

—  5 

—  6 
—10 

—  4 
—10 

1 
—10 

—18 

—11 

—  2 


—11 

—18 

—13 

0 


"S 


s 

& 


^ 


Deg. 
97.1 
25.1 
9G.1 
96.5 
27.9 

25.0^ 

26.3* 

25.2 

26.2 

25.7 

26.7 

26.6 

29.1 

33.1 

27.3 

^.2 


20.7 
21.2 
10.3 
21.8 
24.4 
25.3 

2ai 

26.4 
27.0 
17.2 
93.0 

23.1 


26.7 
30.1 
26.2 
96u0 
23.5 
27.8 
94.5 
96.8 
97.4 

22.9 

99.1 

30.9 

96u7 


25.3 
20.2 
20.8 
34.9 


—18 
—16 
—16 
—22 
—18 
—14 
—16 
—90 


19.7 
90.7 

ia9 

20.9 
92.9 
90.9 
95.0 
17.9 


Itu 

0.45 

0.84 

0.90 

0.69 

1.45 

0.87 

9.34 
1.06 
9.55 
1.57 

aoo 

9.00 
9.07 
9.19 
a96 

1.80 


1.30 
1.35 
9.3r 

'i'iir 

1.90 
LSD 
9.20 

0*54 


1.59 


9.46 
9.82 
0.85 
1.25 
0.90 
2.16 
1.53 
1.62 
1.54 

1.60 

2.25 
1.02 

1.74 


1.41 

i.'as 

3.30 


0.60 
L40 
1.30 
0.85 
1.20 
0.72 

'i."a« 
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